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TO  HIS  EXCELLENCY 

THE    HON.    RICHARD   J.    OGLESBY, 

GOVERNOR     OF     THE     STATE     OF     ILLINOIS. 

GEOLOGICAL    ROOMS, 

Springfield,  January^  1865. 

Sir — Some  portions  of  the  Report  which  I  now  have  the  honor  of  submitting 
to  you,  for  publication,  have  already  been  submitted  to  your  predecessors,  the 
Hon.  William  H.  Bissell,  the  Hon.  John  Wood  and  the  Hon.  Richard 
Yates  ;  and  although  these  reports  were  duly  laid  before  the  General  Assembly 
by  the  Executive  of  the  State,  with  the  recommendation  that  some  provision 
should  be  made  for  their  immediate  publication,  yet,  owing  to  the  determined 
and  unscrupulous  opposition  manifested  by  the  enemies  of  the  survey,  and 
brought  to  bear  upon  the  members  of  the  Legislature,  no  appropriation  for  this 
purpose  could  be  obtained.  Indeed,  so  determined  was  this  opposition,  that 
an  attempt  was  made  to  repeal  the  law  under  which  the  survey  was  organized; 
and  nothing  but  the  interposition  of  the  executive  veto  saved  the  survey,  with 
all  its  accumulated  results,  from  destruction. 

Th^  manuscript  now  submitted  for  publication  will  comprise  two  volumes, 
royal  octavo,  of  about  500  pages  each,  and  will  include  the  greater  part  of  the 
results  of  the  past  six  years*  labor.  The  first  volume  will  be  devoted  exclusively 
to  stratigraphical  and  economical  geology,  and  the  second  to  paleontology. 

Permit  me,  in  this  connection,  to  call  your  attention  to  the  importance  of 
securing  a  suitable  fire-proof  building  for  the  reception  and  display  of  the  speci- 
mens collected  during  the  progress  of  the  Geological  Survey.  These  specimens, 
now  comprising  the  largest  and  most  valuable  State  Cabinet  in  the  West,  are 
kept  in  a  rented  room,  where  they  are  liable  to  be  destroyed  by  fire  at  any 
moment.  This  collection  is  the  result  of  many  years'  labor,  is  now  of  great 
value,  and  will  be  constantly  increasing  as  long  as. the  Survey  continues;  con- 
sequently its  destruction  would  be  an  almost  irreparable  loss  to  the  people  of 
the  State.  A  building  erected  for  this  purpose,  could  also  be  appropriately 
made,  as  in  New  York,  to  afford  ample  accommodation  to  the  State  Agricul- 
tural Bureau,  and  so  constructed  that  the  Geological  collection  could  be  taste- 
fully arranged  and  displayed,  so  as  to  be  attractive  to  students,  and  thus 
encourage  a  taste  for  practical  scientific  studies. 

I  have  the  honor  to  be, 

Your  obedient  servant, 

A.  H.  WORTHEN. 


INTRODUCTION. 

TnE  law  authorizing  a  Geological  Survey  of  this  State  was 
passed  in  February,  1851,  and  reads  as  follows  : 

Section  1.  Be  it  enacted  hy  the  People  of  the  State  of  Illinois^  represented 
hi  thp  General  Assemblt/j  That  the  Governor,  Auditor  and  Treasurer  of  the 
State,  are,  hereby,  authorized  and  required,  as  early  as  may  be,  to  employ  a 
Geologist  of  known  integrity  and  practical  skill,  for  the  purpose  of  making  a 
geological  and  mineralogical  survey  of  the  entire  territory  of  this  State. 

Sec.  2.  It  shall  be  the  duty  of  said  Geologist,  to  proceed,  as  soon  as  neces- 
sary arrangements  can  be  made,  and  with  as  much  dispatch  as  may^be  consistent 
with  minuteness  and  accuracy,  to  ascertain  the  order,  succession,  arrangement, 
relative  position,  dip  and  comparative  magnitude,  of  the  several  strata  or 
geological  formations  within  the  State;  to  search  for  a'ftkexamine  all  the  beds 
and  deposits  of  ores,  coals,  clays,  marls,  rocks,  and  such  other  mineral  suDStances 
as  may  present  themselves;  and  to  obtain  chemical  analyses  of  those  substances 
the  elements  of  which  are  undetermined,  and,  by  strict  barometrical  observa- 
tions, to  determine  the  relative  elevations  and  depressions  of  the  different  parts 
of  the  State. 

Sec.  3.  It  shall  also  be  the  duty  of  said  Geologist,  during  the  time  employed 
in  the  above  work,  to  make  annual  reports  of  the  progress  and  results  of  his 
labors,  accompanied  by  such  maps  and  drawings  as  maybe  deemed  necessary  to 
illustrate  the  said  reports ;  all  of  which  shall  be  transmitted  to  the  Governor  in 
such  condition  that  he  may,  without  delay,  cause  them  to  be  printed,  and  circu- 
lated throughout  the  State,  or  wherever  else  he  may  desire  to  send  them. 

Sec.  4.  It  shall  be  the  duty  of  said  Geologist  to  procure  and  preserve  a  full 
and  entire  suit  of  the  different  specimens  found  in  the  State,  and  cause  them 
to  be  delivered  to  the  Secretary  of  State,  who  shall  cause  them  to  be  properly 
arranged  in  a  cabinet,  and  deposited  in  some  apartment  in,  or  convenient  to, 
the  capitol.  Said  suit  shall  be  sufficiently  large  to  furnish  specimens  to  all 
institutions  of  learning  in  the  State,  empowered  to  confer  degrees  in  the  arts 
and  sciences. 

Sec.  5.  The  final  reports  of  said  Geologist  shall  embody  the  results  of  the 
entire  survey,  and  shall  be  accompanied  by  a  geological  map  of  the  State, 
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showing,  by  different  colors,  and  other  marks  and  characters,  the  precise  locali- 
ties and  extent  of  the  different  geological  formations. 

Sec.  6.  For  the  purpose  of  carrying  out  and  completing  the  said  survey, 
the  sum,  not  exceeding  three  thousand  dollars,  is  hereby  placed  at  the  disposal 
of  the  Governor,  to  be  applied  to  the  payment  of  the  said  Geologist  and  such 
assistants  as  he  may  employ,  by  and  with  the  consent  of  the  Governor,  Auditor 
and  Treasurer,  and  to  defray  the  incidental  expenses  of  the  survey;  which 
annual  appropriation  shall  continue  until  the  completion  of  the  said  survey,  or 
until  it«  discontinuance  shall  be  ordered  by  the  Legislature  of  this  State. 

Sec.  7.  No  money  shall  be  paid  to  said  Geologist,  or  for  the  purpose  of  said 
survey,  until  the  work  shall  be  commenced. 

Sec.  8.  The  said  survey  shall,  if  practicable,  be  commenced  at  the  southern 
part  of  the  State,  and  be  proceeded  with  northerly. 

This  act  to  take  effect  and  be  in  force  from  and  after  its  passage. 

At  the  next  biennial  session  of  the  General  Assembly,  the 
following  additional  act  was  passed : 

An  act  to  amend  an  act,  entitled  ''An  act  for  a  geological  and  mineralogical 

survey  of  the  State  of  Illinois." 

Sec.  1.  Be  if  enacted  hy  the  People  of  the  State  of  lUinoi^^  represented  in 
the  General  Assembly,  That  the  sum  of  five  thousand  dollars  be,  and  the  same 
is,  hereby  annually  appropriated,  for  the  purpose  of  carrying  out  and  comple- 
ting the  geological  and  mineralogical  survey  of  the  State  of  Illinois;  and  also 
the  further  sum  of  five  hundred  dollars  per  annum,  for  the  purpose  of  furnish- 
ing accurate  topographical  maps  of  the  several  counties  in  this  State,  to  be 
made  out  under  the  direction  and  superintendence  of  the  State  Geologist.  The 
said  sums  of  money  are  hereby  placed  at  the  disposal  of  the  Governor,  to  be 
applied  by  him  to  the  uses  and  purposes  specified  in  this  act,  and  the  act  to 
which  this  is  an  amendment. 

This  act  to  take  effect  and  be  in  force  from  and  after  its  passage. 

Under  the  provisions  of  this  law,  I  was  called  to  take  charge 
of  the  geological  survey,  by  His  Excellency,  Gov.  William  H. 
BissELL,  my  commission  as  State  Geologist  bearing  date  March 
22d,  1858.  Although  the  work  had  been  in  progress  under 
the  direction  of  my  predecessor  for  six  years,  no  report  of  his 
was  placed  in  my  hands,  except  the  field  notes  of  his  assistants, 
and  a  report  by  himself  on  the  lead  mines  in  Hardin  county, 
which  will  be  found  incorporated  in  full  into  the  detailed  report 
on  that  county. 
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On  taking  charge  of  the  survey,  I  proceeded  at  once  to  the 
prosecution  of  active  labors  in  the  field,  and,  in  order  to  carry 
out  the  requirements  of  the  law,  as  I  understood  it,  it  seemed 
desirable,  at  first,  to  make  such  examinations  and  construct 
such  sections,  as  would  aflford  a  correct  knowledge  of  the  general 
geology  of  the  State,  before  entering  upon  the  more  detailed 
work  of  county  surveys.  With  this  end  in  view,  the  first  field 
work  done  was  to  construct  a  section  across  the  Silurian  and 
/-  Devonian  formations  of  Southern  Illinois,  from  the  Grand 
Chain^  just  below  Thebes,  in  Alexander  county,  to  Jonesboro, 
in  Union  county,  to  serve  as  a  basis  for  more  detailed  observa- 
tions in  the  Southern  portion  of  the  State. 

The  construction  of  a  section  along  the  Mississippi  river, 
from  the  north  line  of  the  State  to  Cairo,  also  promised  much 
information  in  regard  to  the  distribution  and  comparative  thick-- 
ness  of  the  various  formations  in  the  State,  and  this  section 
was  accordingly  undertaken  and  completed  during  the  follow- 
ing autumn.  This  section  proved  to  be  an  exceedingly  inter- 
esting one,  extending  with  an  uninterrupted  coast  line,  upon 
a  single  stream,  six  hundred  miles  in  length,  and  was  found  to 
intersect  all  the  principal  geological  formations  of  the  State. 
A  report  embracing  the  results  of  this  season's  work  was  sub- 
mitted to  the  Governor,  and  by  him  to  the  Legislature,  with  a 
recommendation  for  its  immediate  publication,  but  owing  to 
causes,  not  necessary  to  be  repeated  here,  no  provision  for  its 
publication  was  made. 

During  the  following  year  the  field  work  of  the  survey  went 
on,  and  the  detailed  survey  of  several  counties  in  the  south- 
western portion  of  the  State  was  completed.  Professor  J.  D. 
Whitney,  the  present  State  Geologist  of  California,  who  was 
then  employed  under  the  auspices  of  the  States  of  Iowa  and 
Wisconsin,  in  a  thorough  survey  of  that  portion  of  the  lead 
region  of  the  northwest  embraced  within  the  limits  of  those 
States,  was  persuaded  to  include  the  Galena  lead  district  of 
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Northwestern  Illinois  in  his  field  of  exploration,  and  his  able 
report  on  that  important  mineral  region  will  be  found  in  its 
•proper  place. 

Subsequently,  I  have  been  assisted  in  field  work  by  Prof. 
Leo  Lesquereux,  whose  attention  was  especially  directed  to  the 
investigation  of  the  Coal  Measures,  and  by  Mr.  Henry  Engel- 
MANN,  whose  labors  were  confined  mainly  to  detailed  county 
surve3'^s  in  the  southern  part  of  the  State.  The  reports  of 
these  gentlemen  are,  in  whole  or  in  part,  embraced  in  the 
following  pages. 

Our  investigations  have  proved  that  the  formations  of  this 
State  were  exceedingly  rich  in  fossil  remains,  and  consequently 
the  department  oi  Podeoiitdlogy  demanded  a  considerable  amount 
of  time  and  attention.  In  this  department  I  have  been  so 
fortunate  as  to  secure  .the  able  assistance  of  Mr.  F.  B.  Meek, 
the  accomplished  paleontologist  of  Washington  City,  in  the 
investigation  and  description  of  the  new  species  of  Crustacea, 
Mollusca  and  Radiata,  and  of  Dr.  John  S.  Newberry,  of  Cleve- 
land, Ohio,  in  the  department  of  the  Vertebrata.  Prof  Lesque- 
reux has  investigated  the  Coal  Plants,  and  accurately  figured 
and  described  such  as  proved  to  be  new  to  science.  The  second 
volume  of  the  report  is  devoted  entirely  to  Paleontology,  and 
the  contribution  to  science  that  we  are  enabled  to  make  in  this 
department,  we  think,  will  compare  favorably  with  that  made 
by  any  unfinished  survey  in  this  country. 

In  addition  to  the  labors  already  enumerated,  the  collegiate 
institutions  of  the  State  began  to  apply  for  the  suits  of  speci- 
mens from  the  State  Cabinet,  to  which  they  were  entitled  under 
the  organic  law,  and  during  the  years  '62,  '63  and  '64,  the 
following  institutions  were  supplied  with  a  series  of  the  dupli- 
cate specimens,  properly  labeled :  Normal  University,  Normal; 
Wesley  an  University,  Bloomington;  Rockford  Female  Semi- 
nary, Rockford;  Lombard  University,  Galesburg;  Prairie  City 
Academy,  (in  accordance  with  a  special  provision  in  their 
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charter),  Monmouth  College,  Monmouth;  and  the  Northwest- 
em  University,  Evanston.  From  the  rapidity  with  which 
these  applications  crowded  in  upon  me,  I  found  it  quite  impos- 
sible to  comply  with  them  as  fast  as  they  appeared,  without 
neglecting  other,  and  more  important  duties,  and  consequently 
several  applications  still  remain  on  hand,  to  be  filled  hereafter. 

The  Chemistry  of  the  Survey,  for  the  first  threp  years  after 
it  was  placed  in  my  charge,  was  committed  to  Dr.  J.  V.  Z. 
Blaney,  of  Chicaco,  and  his  analyses  of  coals,  iron  ores,  fire 
clays,  limestones,  etc.,  will  be  found  in  this  volume. 

On  the  employment  of  Mr.  Engelmann,  as  assistant  in  the 
Survey,  the  Chemistry  was  placed  in  his  hands  at  his  especial 
request,  and  so  remained  until  his  connection  with  the  Survey 
ceased,  in  September,  1865,  since  which  time  no  work  has  been 
undertaken  in  this  department. 

In  the  prosecution  of  the  field  work,  special  attention  has 
been  given  to  the  development  of  our  resources  in  coal,  iron 
ore,  fire  and  potters'  clay,  limestone  for  lime,  hydraulic  lime, 
building  and  flag  stones,  and  every  thing  else  that  promised  to 
be  of  economical  value  to  the  people  of  the  State.  The  differ- 
ent varieties  of  soil  and  timber  have  been  noted,  and  a  large 
collection  of  the  soils  and  sub-soils  of  Southern  Illinois  have 
been  made.  The  publication  of  these  two  volumes  will  enable 
the  people  of  the  State  to  judge  how  far  the  prosecution  of  a 
work  of  this  kind  tends  to  the  development  of  the  natural 
wealth  and  resources  of  the  State,  and  whether  its  prosecution 
to  a  final  completion  is  desirable,  in  an  economical,  as  well  as 
a  scientific,  point  of  view. 

The  economical  benefits  that  may  be  expected  to  result  from 
a  work  of  this  kind  are  two  fold :  First,  to  determine  the  loca- 
tion and  extent  of  whatever  natural  resources  the  State  may 
possess,  in  coal,  metallic  ores,  minerals,  hydraulic  and  common 
limestone,  fire  clays,  free-stone,  flag-stones,  marbles,  etc.,  that 
properly  belong  to  the  various  geological  formations  in  the 
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State ;  and,  second,  to  prevent  the  unnecessary  expenditure  of 
money  and  labor  in  searching  after  valuable  minerals  in  those 
portions  of  the  State  where  such  minerals  do  not  exist.  For 
example  :  Coal  is  restricted  to  a  certain  geological  horizon, 
known  to  geologists  as  the  Goal  Measures^  and  is  there,  usually 
associated  with  bituminous  slates  and  shales;  but  there  are  other 
bituminous  slates  and  shales  in  the  Silurian  and  Devonian  for- 
mations,  that  lie  far  below  the  Coal  Measures,  and  resemble 
those  of  the  latter  formation  so.  closely,  that  nearly  every  coal 
miner  would  at  once  pronounce  them  sure  indications  of  the 
presence  of  coal.  But  the  geologist  knows,  at  a  glance,  that 
they  do  not  belong  to  the  Carboniferous  system,  and  that  con- 
sequently, all  the  money  and  labor  expended  in  digging  in 
them  for  coal  is  virtually  thrown  away.  We  have  not  found 
an  outcrop  of  these  Silurian  and  Devonian  shales  in  the  State, 
where  money  has  not  been  expended  in  the  vain  search  for 
coal,  and  that,  too,  almost  invariably,  on  the  advice  of  some 
coal  miner,  who,  no  doubt,  understood  how  to  dig  coal  well 
enough,  but  knew  nothing  of  the  proper  horizon  to  which  it 
belongs. 

A  complete  geological  map  of  the  State,  which  is  now  being 
constructed,  on  which  the  outcrop  of  the  various  geological 
formations  will  be  correctly  laid  down  in  colors,  will  impart, 
in  connection  with  the  report,  all  needed  information  jin  regard 
to  the  extent  of  surface  occupied  by  the  Coal  Measures,  as 
well  as  all  the  other  principal  formations  in  the  State,  and  will 
greatly  aid  those  who  are  desirous  of  developing  the  natural 
resources  of  the  State,  and  who  have  not  the  practical  knowl- 
edge that  would  enable  them  to  determine  these  scientific 
questions  for  themselves. 

Among  the  interesting  scientific  facte  brought  out  by  the 
investigations  of  the  las.t  five  years,  in  the  Geological  Survey 
of  Illinois,  are,  the  identification  of  the  Warsaw  and  St.  Louis 
limestones  as  comprising  but  a  single  member  of  the  Sub-car- 
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boniferous  series ;  the  determination  of  the  Kinderhook  group 
as  the  base  of  the  same  series,  instead  of  being  the  equivalent 
of  the  Chemung  group,  of  New  York ;  the  identification  of  the 
so-called  Leclare  limestone  and  Onandagua-salt  group  of  the 
Rock  Island  rapids  with  the  Niagara  group;  and* the  general 
thinning  out  of  the  Conglomerate  and  lower  Coal  Measures 
towards  the  northern  borders  of  the  Illinois  Coal  Field ;  and 
some  important  data  have  been  obtained  that  will  greatly  aid 
in  determining  the  general  laws  under  which  our  coal  fields 
have  been  formed,  and  the  workable  coal  beds  destributed. 

The  determination  of  the  true  stratigraphical  position  of 
the  Clear  creek  limestone  also  adds  another  interesting  member 
to  the  paleozoic  series  in  the  west,  and  affords  additional  evi- 
dence of  the  gradual  change  in  the  oceanic  conditions  which 
gave  origin  to  these  paleozoic  groups  in  the  Mississippi  valley, 
and  clearly  proves  that  the  change  from  the  Silurian  to  the 
Devonian  was  a  very  gradual  one,  at  least  at  some  localities, 
and  was  not  characterized  by  any  sudden  interruption  of  the 
necessary  conditions  pertaining  to  the  development  of  organic 
life. 

The  material  for  a  third  volume,  to  correspond  in  size  with 
these  now  ordered  to  be  published,  to  consist  mainly  of  the 
detailed  reports  on  several  counties,  in  which  the  field  work 
has  been  completed,  with  the  addition  of  such  important  infor- 
mation in  paleontology  as  the  last  two  years'  investigations 
will  enable  me  to  add,  is  now  in  course  of  preparation,  and 
will  be  submitted  to  the  next  General  Assembly  for  publicatian. 

The  Survey  is  under  great  obligations  to  the  Smithsonion 
Institute,  for  the  use  of  important  scientific  works  loaned  to 
us  by  Prof.  Henry,  from  the  extensive  library  of  that  Institu- 
tion, during  the  preparation  of  this  report.  The  importance 
of  this  favor  will  be  better  understood  when  it  is  remembered 
that  these  books  are  not  in  any  public  library  in  this  State; 
while  they  are  generally  too  expensive  to  be  found  in  private 
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libraries.  We  are  also  under  obligations  to  Prof.  Agassiz,  of 
Cambridge  University,  and  to  Prof.  Dana,  of  Yale  College,  New 
Haven,  for  similar  favors. 

To  Mr.  Charles  Wachsmutii,  of  Burlington,  Iowa,  the  survey 
is  indebted  for  the  loan  of  some  of  the  most  beautiful  speci- 
mens of  Crinoidea  yet  found  in  the  Burlington  limestone, 
the  study  of  which  has  enabled  us  to  throw  much  light  on  the 
structure  of  this  interesting  order  of  organic  forms,  and  led 
to  the  establishment  of  several  new  genera.  Although  these 
specimens  were  found  outside  of  the  limits  of  our  own  State, 
they  belong  to  strata  that  are  equally  well  developed  here, 
and  the  same  species,  though  probably  in  a  less  perfect  condi- 
tion, will  doubtless  be  found  in  the  adjacent  portions  of  Illinois. 

To  Dr.  J.  G.  Norwood  and  Prof.  Swallow,  of  Columbia, 
Mo.,  we  are  undier  obligations  for  the  loan  of  interesting  speci- 
mens from  the  State  Cabinet,  for  comparison,  and  for  the 
privilege  of  examining  some  of  the  recently  described  species 
belonging  to  the  Missouri  State  collection,  that  hav6  not  yet 
been  figured. 

To  the  following  named  gentlemen,  we  are  indebted  for  the 
contribution  of  valuable  specimens  for  the  State  Cabinet*,  and 
for  important  information  and  aid  in  the  prosecution  of  our 
labors  in  the  field.  Capt.  E.  H.  Beebe  and  A.  Estey,  Esq.*,  of 
Galena;  Dr.  0.  Everett,  of  Dixon;  Dr.  Pennington,  of  White- 
side county;  Mr.  J.  B.  Christian,  Mr.  Sueimer  and  E.  Siiaw, 
Esq.,  of  Mt.  Carroll;  D.  B.  Walsh,  Esq.,  of  Rock  Island;  Mr. 
Joseph  Even,  of  Morris ;  Dr.  R.  D.  Farley  and  Mr.  William 
Mc Adams,  jr.,  of  Jersey  county;  Mr.  George  H.  Holliday,  of 
Carlinville;  Dr.  Winslow,  of  Danville;  Mr.  J.  M.  Christian, 
Mr.  H.  Neville  and  Alexander  Dunn,  Esq.,  of  Chester.  To 
these  gentlemen,  especially,  and  to  the  citizens  of  the  State  gen- 
erally, I  would  here  acknowledge  my  obligations  for  their  mani- 
fest interest  in  the  success  of  the  Survey,  and  its  final  results. 
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PHYSICAL   FEATURES. 

It  is  an  axiom  of  general  application  in  geological  science, 
that  there  is  an  intimate  relation  existing  between  the  physical 
geography  and  the  geological  history  of  every  portion  of  the 
earth's  surface ;  and  in  all  cases  the  topographical  features  of  a 
country  are  moulded  by,  and  therefore  must  be,  to  some  extent 
at  least,  a  reflection  of  its  geological  structure,  and  the  changes  it 
has  undergone  from  the  surface  agencies  of  more  modem  times. 
The  varied  conditions  of  mountain  aAd  vallej^,  deep  gorge  and 
level  plain,  are  not  the  results  of  chance,  but,  on  the  contrary, 
are  just  as  much  due  to  the  operations  of  natural  laws,  as  the 
rotation  of  the  earth  upon  its  axis,  or  the  growth  and  continued 
existence  of  the  various  species  of  animals  and  plants  which 
inhabit  its  surface.  Moreover,  all  the  varied  conditions  of  the 
soil  and  its  productive  capacities,  which  may  be  ol)served  in 
different  portions  even  of  our  own  State,  are  traceable  to  causes 
existing  in  the  geological  history  of  that  particular  region,  and 
to  the  surface  agencies  which  have  served  to  modify  the  whole 
and  prepare  the  earth  for  the  reception  and  sustenance  of  the 
existing  races  of  beings.  Hence  we  see  that  the  geological 
history  of  a  country  determines  its  agricultural  capacities,  and 
also  the  amount  of  population  which  it  may  sustain,  and  the 
general  avocations  of  its  inhabitants. 
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...;.  Jhe  State  of  Illinois  embraces  a  geographical  area  of  alx)ut 

.••!/te,400  square  miles,  and  is  lK)unded  on  the  north  by  the  State 

'  *  of  Wisconsin,  on  the  east  by  Lake  Michigan,  the  State  of  Indiana 

•     and  the  Wabash  river,  on  the  south  by  the  Ohio,  and  on  the 

west  by  the  Mississippi.     For  nearly  three-fourths  of  its  entire 

circumference  it  is  bounded  by  navigable  waters,  which  afford 

facilities  for  the  cheap  transportation  of  its  products  equaled  by 

few  of  the  neighlx)ring  states  and  surpassed  by  none. 

In  general  form  this  State  approaches  an  irregular  ellipsoid, 
truncated  at  its  northern  extremity.  Its  extreme  length,  from 
north  to  south,  is  three  hundred  and  seventy-eight  miles,  and 
its  greatest  breadth  two  hundred  and  ten  miles.  It  embraces 
a  climatic  range  of  five  and  a  half  degrees  of  latitude,  and 
consequently  comprises  a  greater  variety  in  its  zoological  and 
botanical  productions  than  can  be  found  within  the  area  of  any 
other  State  in  the  Union.  In  the  extreme  southern  part  of  the 
State,  both  the  animal  and  vegetable  productions  partake  of  an 
almost  semi-tropical  character,  while  in  the  northern  portion 
we  find  mostly  those  forms  which  characterize  the  northern 
temperate  zone.  Hence  it  affords  an  exceedingly  varied  and 
interesting  field  of  exploration  to  the  lx)tanist  and  zoologist, 
and  it  is  a  matter  of  regret  to  every  lover  of  natural  science  in 
this  country,  that  a  State  holding  the  proud  position  in  wealth 
and  intelligence  now  sustained  by  Illinois,  should  have  taken 
no  steps  to  secure  a  more  complete  knowledge  of  its  indigenous 
productions  in  these  departments  of  natural  history.  Many  spe- 
cies of  mammalia  are  now  exceedingly  rare,  or  no  longer  exist 
within  the  limits  of  the  State,  and  the  labor  of  making  a  complete 
collection  of  living  species  is  every  year  becoming  more  difficult, 
and  will,  ere  long,  l)e  quite  impossible.  Much  has  already  l>een 
done,  by  the  industrious  naturalists  of  the  State,  at  their  own 
expense;  and  a  very  moderate  expenditure  of  money,  on  the 
part  of  the  State,  would  enable  them  to  complete  the  work,  and 
to  place  the  results,  in  a  useful  form,  in  the  hands  of  the  people. 
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The  general  slope  of  the  water  shed,  and  the  course  of  the 
interior  system  of  drainage,  is  to  the  southwest;  and  nearly  all 
the  principal  streams  in  the  interior  of  the  State,  after  a  general 
course  in  that  direction,  empty  into  the  Mississippi.  The 
Illinois,  which  is  formed  by  the  junction  of  DesPlaines  and  the 
Kankakee,  the  former  rismg  in  Wisconsin  and  the  latter  in 
Indiana,  traverses  the  northern  half  of  the  State  diagonally  in 
a  southwesterly  direction,  and  empties  into  the  Mississippi  forty 
miles  above  St.  Louis.  Rock  river  rises  in  Wisconsin,  and, 
after  it  enters  Illinois,  has  a  general  southwest  course,  and 
empties  into  the  Mississippi  just  below  the  Upper  Kapids.  It 
drains  one  of  the  most  beautiful  and  fertile  regions  in  the  State. 
The  Okaw  or  Kaskaskia  river  rises  near  the  eastern  boundary 
of  the  State,  about  midway  l>etween  its  northern  and  southern 
extremities,  and  after  a  general*  southwest  course,  flows  into 
the  Mississippi  about  one  hundred  miles  above  the  city  of  Cairo. 
South  of  the  Okaw  the  streams  are  comparatively  small.  Those 
on  the  eastern  borders  of  the  State  empty  into  the  Wabash, 
while  those  on  the  west  find  an  outlet  in  the  Mississippi. 

Although  the  face  of  the  country  is  generally  level  or  gently 
rolling,  there  are  some  portions  of  the  State  considerably  more 
elevated  than  others.  The  highest  lands  in  the  State  are  those 
along  its  northern  limit,  between  Freeport  and  Galena,  where 
the  elevations,  locally  known  as  the  ''mounds^''  culminate  in 
points  of  elev^ition  from  eight  hundred  and  fifty  to  nine  hun- 
dred feet  above  the  level  of  the  river  at  Cairo,  and  from  five 
hundred  and  twenty-five  to  five  hundred  and  seventy-five  feet 
above  Lake  Michigan,  and  from  eleven  hundred  to  eleven  hun- 
dred and  fifty  above  the  ocean's  level,  and  from  two  hundred 
to  two  hundred  and  fifty  feet  above  the  level  of  the  surrounding 
country. 

From  Freeport  southward,  along  the  line  of  the  Illinois 
Central  railroad,  there  is  a  gradual  descent  to  the  valley  of  the 
Big  Muddy  river,  in  Jackson  county,  where  the  level  of  the 
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railroad  grade  is  only  fifty-five  feet  above  that  of  the  river  at 
Cairo.  From  this  point  there  is  a  rapid  rise  in  the  country 
towards  the  south,  and  at  Cobden  the  railroad  intersects  a 
mountain  ridge  crossing  the  southern  i)ortion  of  the  State,  with 
an  elevation  of  five  or  six  hundred  feet  above  the  river  level  at 
Cairo. 

This  ridge  is  the  eastward  extension  of  an  axis  of  elevation 
or  uplift,  which  brings  the  St.  Peter's  sandstone  of  the  lower 
Silurian,  above  the  surface  at  Bailey's  Landing,  on  the  west 
side  of  the  Mississippi  river,  tilts  up  the  Devonian  limestone  at 
the  ^'Bake  Oven''  and  "Bcihl  Blufj'  in  Jackson  county,  at  an 
angle  of  about  2o°,  and  after  elevating  the  upper  portion  of  the 
sub-carboniferous  limestone  above  the  surface,  entirely  across 
the  southern  portion  of  the  State,  finally  crosses  the  Ohio  in 
the  vicinity  of  Shawnee  town,  and  is  lost  beneath  the  coal 
measures  of  Kentucky. 

The  elevations  already  mentioned  in  Northwestern  Illinois, 
known  as  the  '^  motnich,''  are  no  doubt  the  result  of  denuding 
forces  acting  ui3on  the  surface,  which  have  swept  away  the 
surrounding  strata,  leaving  these  isolated  hills  as  the  only 
remaining  indications  of  the  former  level  of  the  adjacent  region. 
On  the  contrary,  the  mountain  ridge  last  described  as  extend- 
ing across  the  southern  portion  of  the  State,  has  resulted  from 
the  dislocation  and  upheaval  of  the.  strata  by  forces  acting  from 
beneath;  and  these  two  causes — upheaval  and  denudation — 
have  produced  all  the  principal  mountain  chains  upcm  the  sur- 
face of  our  globe.  The  determination  of  the  point  as  to  which 
of  these  c;uises  a  mountain  elevation  is  due,  is  by  no  means 
difficult.  If  the  strata  forming  the  elevation  lie  in  their  original 
horizontal  position,  the  mountain  owes  its  existence  to  the  first 
named  cause,  or  the  removal  of  the  surrounding  strata  by  denu- 
ding forces;*  but  if  the  strata  are  dislocated  and  tilted  at  a  high 


♦There  may  be  a  few  exceptions  to  this  fijencral  rule — such  as,  for  instance,  where 
a  mountain  mass  has  been  bodilj  elevated  without  tilting  its  strata.  Such  cases  are 
not  common,  and  the  exception  would  never  apply  to  mountain  chains. 
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angle  from  their  original  horizontal  condition,  then  the  elevation 
may  be  attributed  to  upheaving  forces,  or  perhaps,  as  is  some- 
times the  case,  to  the  conjoint  action  of  both  causes.  Mound- 
like elevations  are  very  common  on  the  prairies  in  some  portions 
of  the  State,  and  some  of  them  attain  to  a  height  of  fifty  or  a 
hundred  feet  above  the  general  level;  they  are  often  covered  with 
a  fine  growth  of  timber,  and  appear  like  island  groves  in  an  ocean 
of  prairie.  These  may  be  due  to  the  removal,  by  erosion,  of  the 
surrounding  superficial  deposits,  or  to  the  uneven  character  of 
the  underlying  strata  before  the  drift  was  deposited,  resulting 
from  similar  causes. 

There  are  four  other  principal  axes  of  disturbance  along  the 
western  and  northern  borders  of  the  State,  in  addition  to  the 
one  just  mentioned,  besides  several  of  minor  importance.  The 
most  northerly  one  crosses  the  north  line  of  the  State  in  Ste- 
phenson county,  and  intersects  Rock  river  at  Grand  de  Tour, 
and  the  Illinois  at  Split  Rock,  between  LaSalle  and  Utica 
Tliis  uplift  brings  the  St.  Peter  s  sandstone  to  the  surface  on 
Rock  river,  and  the  Lower  Magnesian  limestone  (Lower  Silu- 
rian) on  the  Illinois.  Its  general  trend  is  from  N.  N.  W.  to 
S.  S.  E.,  and  its  extent  southward  bej^ond  the  Illinois  has  not 
yet  been  determined.  It  elevates  the  coal  measures  to  the 
surface,  in  the  vicinity  of  LaSalle,  from  a  depth  of  from  three 
to  four  hundred  feet,  thus  showing  that  the  disturbance  took 
place  at  a  period  subsequent  to  the  deposition  of  the  coal  forma- 
tion. 

On  descending  the  Mississippi  from  the  north  line  of  the 
State,  the  first  important  disturbance  met  with  is  at  Cap  au 
OreSj  in  Calhoun  county.  Here  we  find  a  dislocation  of  the 
strata  and  a  downthrow  of  the  beds  on  the  south  side  of  the 
axis,  of  at  least  a  thousand  feet.  The  bluff  known  as  the  Cap 
au  Ores,  or  Sandstone  Cape^  is  formed  by  the  St.  Peter  s  sand- 
stone and  a  magnesian  limestone  probably  representing  the 
base  of  the  Trenton  or  the  Black  river  limestone.  These  beds 
—2 
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have  a  gentle  inclination  or  dip  to  the  northeast  of  about  G  to 
8°.  Immediately  below  this  bluff,  and  separated  from  it  only 
by  a  narrow  ravine,  we  find  the  Burlington  limestone  of  the 
sulx^arboniferous  series,  with  the  strata  in  a  nearly  vertical 
posture,  and  dipping  in  an  opposite  direction  from  the  sand- 
stone of  the  bluff  above.  This  limestone,  if  occupying  its  normal 
position  above  the  sandstone,  would  be  separated  from  it  by  a 
part  of  the  Lower  Silurian  and  the  whole  of  the  Upper  Silurian 
and  Devonian  systems,  comprising  a  thickness  of  more  than  a 
thousand  feet  of  rock  strata.  When  this  sandstone  bluff  was 
first  elevated  above  the  surface,  it  was  no  doubt  a  mountain 
mass  of  from  twelve  to  fifteen  hundred  feet  in  height,  but  has 
been  subsequently  reduced  to  its  present  elevation  by  denuding 
forces. 

This  axis  crosses  the  Illinois  about  five  or  six  miles  above  its 
mouth  in  Jersey  county,  and  brings  to  the  surface  from  forty 
to  fifty  feet  of  the  upper  part  of  the  Trenton  limestone  in  the 
bluffs  on  the  eastern  bank  of  the  river.  It  forms  an  anticlinal 
axis,  with  a  double  line  of  Ijluffs,  separated  by  a  narroAv  valley, 
on  that  side  of  the  river,  for  a  distance  of  three  or  four  miles, 
when  it  again  strikes  the  Mississippi  by  the  eastern  bend  of  the 
river  and  is  lost  in  the  river  valley.  Its  trend  is  W.  10°  N.  by 
E.  10°  S. 

Below  St.  Louis  we  find  another  axis  near  the  south  line  of 
St.  Clair  county,  where  the  strata  have  been  again  dislocated, 
leaving  the  St.  Louis  limestone,  on  the  lower  side  of  the  axis, 
inclining  to  the  southwest  at  an  angle  of  about  20°.  The  trend 
of  this  axis  is  from  N.  20°  W.  to  S.  20°  E.,  and  it  passes  about 
half  a  mile  east  of  the  town  of  Columbia,  in  Monroe  county. 

At  Salt  Lick  Point,  in  Monroe  county,  we  find  another  dis- 
location and  downthrow  of  the  strata,  which  is  no  doubt  a  con- 
tinuation of  the  axis  which  crosses  the  Mississippi  at  Platin 
Rock,  in  Missouri,  bringing  up,  at  that  point,  a  portion  of  the 
St.  Peter's  sandstone  to  the  surface.     In  the  blufis,  on  the  Illi- 
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nois  shore,  the  nucleus  of  the  axis  is  formed  by  the  Trenton 
limestone. 

Passing  the  axis  already  mentioned  at  the  '-Bake  Oven,''  in 
Jaekson  county,  we  find  the  next  important  point  of  disturb- 
ance crossing  the  Mississippi  at  the  "Grand  Chain,''  in  Alex- 
ander county.  Here  the  Trenton  limestone  is  again  elevated, 
forming  a  dangerous  reef  of  rocks,  extending  entirely  across  the 
river,  and  also  a  limestone  bluff  on  the  Illinois  shore,  about 
seventy  feet  in  height.  The  trend  of  this  axis  appears  to  be 
from  N.  W.  to  S.  E.,  and  it  probably  crosses  the  Ohio  a  few 
miles  above  Caledonia,  in  Pulaski  county,  where  the  St.  Louis 
limestone  fonns  a  reef  of  rock  known  as  the  ^' Grand  Chain," 
entirely  across  that  stream.  These  several  axes  of  disturbance 
are  shown  in  the  engraved  section  of  the  strata  forming  the 
river  bluffs  from  Dunleith  to  Cairo,  and  their  disturbing  influ- 
ence is  there  more  fully  illustrated. 

It  is  quite  impossible,  with  the  evidence  before  us  at  this 
time,  to  fix  with  certaintv  the  relative  date  of  these  disturl> 
ances;but  it  seems  quite  probable  that  none  of  them  date  back 
to  a  period  anterior  to  the  carboniferous  epoch,  for  we  find,  in 
general,  no  want  of  conformity  between  the  uplifted  strata  and 
any  of  the  superincumbent  paleozoic  beds. 

If  we  could  strip  off  from  the  surface  of  the  State  the  super- 
ficial deposits  of  sand,  clay  and  gravel,  which  now  cover  it  to 
the  depth  of  ten  to  one  hundred  feet,  or  more,  we  should  find 
it  intersected  by  broad  and  deep  valleys,  cut  into  the  solid  rock 
strata  to  a  depth  varying  from  one  to  three  hundred  feet. 
These  valleys  were  probably  excavated,  in  part,  at  least,  by 
streams  of  water,  but  may  have  been  greatly  enlarged  by  the 
joint  action  of  ice  and  currents  of  water,  perhaps  during  a  period 
of  submergence,  and  these  valleys  were  afterwards  filled,  either 
wholly  or  in  part,  by  the  superficial  material  called  drift,  which 
now  occupies  them.  They  form,  as  it  were,  the  entire  system 
of  river  drainage  for  the  State,  being  occupied  by  the  prmcipal 
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streams  within  its  borders.  That  they  were  not  fonned  entirely 
by  the  streams  that  now  occupy  them  is  indicated  by  several 
well  known  facts.  In  the  first  place,  the  streams  themselves 
are  entirely  inadequate  to  the  formation  of  such  broad  valleys, 
excavated,  as  these  are,  to  the  depth  of  several  hundred  feet  in 
hard  limestone  rock.  In  the  second  place,  the  breadth  of  the 
valley  which  our  rivers  now  occupy  bears  no  relative  proportion 
to  the  size  of  the  stream  or  the  force  of  the  current,  as  may  be 
seen  by  comparing  the  relative  size  of  the  valleys  of  the  Illinois 
and  the  Mississippi.  The  former,  though  comparatively  of 
small  size,  and  with  a  sluggish  current,  occupies  a  valley  scarcely 
less  in  breadth  than  the  latter,  which  contains  a  volume  of 
water  at  least  six  times  as* great  as  the  Illinois,  and  a  current 
of  at  least  twice  the  velocity  of  the  latter  stream.  They  there- 
fore seem  to  be  ancient  valleys,  formed,  mainly,  at  a  period 
anterior  to  the  drift  epoch.  The  alluvial  valley,  in  which  the 
Mississippi  now  winds  its  southward  course  along  the  western 
borders  of  the  State,  varies  in  width  from  five  to  ten  miles, 
with  only  a  few  points,  at  wide  intervals,  where  its  waters  are 
circumscribed  by  the  approach  of  limestone  bluffs  on  either  side. 
In  the  vicinity  of  Fort  Madison,  Iowa,  the  western  part  of  the 
valley,  for  two-thirds  of  its  entire  width,  (which  is  here  from 
six  to  seven  miles,)  is  filled  with  unaltered  drift  deposits  to  the 
depth  of  more  than  one  hundred  and  fifty  feet,  and  there  are 
many  other  points  where  the  same  phenomenon  may  be  observed. 
Along  the  principal  streams  we  also  find  terraces  of  modijied 
drift.  This  term  is  applied  to  those  drift  deposits  which  have 
subsequently  been  subjected  to  a  sifting  process  by  the  action 
of  the  waves  or  currents  of  water,  and  this  change  was  probably 
effected  while  the  Avater  in  these  vallevs  flowed  at  a  considera- 
bly  higher  level  than  the  highest  water  mark  of  the  existing 
rivers.  The  cities  of  Peoria  and  Havanna,  on  the  Illinois,  and 
Oquawka  and  New  Boston,  on  the  Mississippi,  are  built  upon 
terraces  of  modified  drift. 
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Most  of  the  smaller  streams,  especially  those  in  the  Central 
and  Southern  portions  of  the  State,  traverse  valleys  filled  with 
superficial  material  to  such  a  depth,  that  the  comparatively 
small  streams  which  now  occupy  them  do  not  cut  through  this 
drift  material,  and  consequently  the  stratified  rocks  are  but 
rarely  exposed  in  some  portions  of  the  State,  and  in  many  cases 
it  becomes  exceedingly  difficult  to  trace  out  the  sequence  of  the 
strata  from  the  meagre  exposures  of  the  subordinate  beds  to  be 
found  along  the  streams. 

The  amount  of  erosion  which  has  been  accomplished  by  the 
Mississippi,  within  a  comparatively  recent  time,  is  well  illus- 
trated, on  both  the  Upper  and  Lower  Rapids,  by  a  band  of 
bleached  fresh-water  shells,  that  may  be  seen  on  both  sides  of 
the  river,  appearing,  from  a  distance,  like  a  chalk  line  drawn 
along  the  river  shore,  and  extending  the  whole  length  of  the 
rapids  on  either  side.  It  is  from  six  inches  to  two  feet  in  thick- 
ness, and  from  ten  (10)  to  twenty  (20)  feet  above  the  present 
channel  of  the  river.  It  is  composed  entirely  of  the  water-worn 
shells  of  the  existing  species  of  moUusks  still  found  in  the  river, 
and  no  doubt  marks  an  original  horizon  of  the  river  bed.  This 
gives  us  a  channel  in  the  limestone  rock  from  ten  to  twenty 
feet  in  depth  and  about  three-quarters  of  a  mile  to  a  mile  in 
width,  as  the  maximum  result  of  the  erosive  power  of  the  Mis- 
sissippi, under  such  favorable  conditions  as  an  accelerated  cur- 
rent fully  twice  as  great  as  the  average  velocity,  either  above 
or  below  the  rapids,  and  in  limestone  strata  not  very  much 
harder  than  the  average  of  the  rock  formations  of  the  Missis- 
sippi valley;  and  these  observations  will,  perhaps,  enable  us  to 
realize,  to  some  extent,  at  least,  how  inadequate  the  erosive 
power  of  the  present  river  currents  would  be,  to  excavate  the 
entire  valley,  which  it  now  but  partially  occupies. 

The  prairies  form  one  of  the  most  notable  features  in  the 
topography  of  the  State,  and  the  phenomena  connected  with 
the  general  distribution  of  the  prairie  and  timbered  lands  pre- 
—3 
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sent  many  curious  and  interesting  facts.  As  a  general  rule, 
the  prairies  occupy  the  high  lauds,  and  the  timber  the  low 
grounds  along  the  breaks  and  valleys  of  the  streams.  But  Ave 
find  there  are  frequent  exceptions  to  this  rule,  as  may  be  seen 
in  the  frequent  mound-like  elevations  which  often  occur  in  the 
middle  of  a  wide  prairie,  and  are  covered  with  a  heavy  growth 
of  timber — showing  that  our  forest  growths  are  not  determined 
by  the  elevation  of  the  surface,  but  are  due  to  some  other  cause. 
Much  has  been  written,  in  the  last  few  years,  on  the  forma- 
tion of  2>niirle8;  but  we  do  not  propose  to  discuss,  at  the 
present  time,  the  comparative  merits  of  the  various  theories 
which  have  been  promulgated  by  different  authors  in  regard  to 
their  formation,  but  rather  to  refer  the  reader  to  the  very  able 
chapter  on  this  subject,  in  another  part  of  this  report,  by  Prof. 
Leo  Lesquereux,  whose  thorough  acquaintance,  both  with  fossil 
and  recent  botany,  and  the  general  laws  which  govern  the  dis- 
tribution of  the  ancient  as  well  as  the  recent  flora,  entitles  his 
opinions  upon  this  subject  to  our  most  profound  consideration. 

general   rRINCIPLES. 

Geology  is  that  department  of  natural  science  which  treats 
of  the  earth's  structure  and  development,  and  it  carries  us 
back,  through  a  regular  sequence  of  cause  and  effect,  to  a  period 
Avhen  the  material  of  which  it  is  composed  existed  in  a  state  of 
fusion,  or  in  other  words,  when  the  earth  was  a  globe  of  liquid 
fire.  The  radiation  of  heat  from  the  surface  resulted  in  the 
gradual  cooling  of  the  mass,  and  thus  the  first  rocks  were 
formed,  as  modern  igneous  rocks  are  now  formed,  by  the  cool- 
ing of  molten  mineral  matter  ejected  from  existing  volcanoes. 

According  to  the  teachings  of  geology,  the  earth  has  been  in 
process  of  creation  through  countless  ages,  and  has  arrived  at 
its  present  condition  by  regular  stages  of  growth  or  develop- 
ment, in  some  respects  analogous  to  those  which  characterize 
the  life  of  an  animal ;  and  these  have  been  effected  by  the  same 
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general  laws  of  progressive  development  which  characterize 
every  department  of  nature,  and  apply  with  equal  force  to  the 
mineral,  the  vegetable  and  the  animal  kingdoms. 

All  matter,  from  the  minutest  globule,  revealed  to  the  eye  of 
man  by  the  microscope,  to  the  grandest  world  which  revolves 
in  the  regions  of  space  around  tlie  great  central  sun  of  the  uni- 
verse, is  alike  subject  to  the  control  of  unchanging  laws,  and 
through  these  laws  are  each  and  all  made  subservient  to  the 
great  end  for  which  they  exist.  Through  the  operation  of  these 
laws  order  has  been  evolved  out  of  chaos,  and  the  earth  has 
been  fitted  and  prepared  as  a  fitting  habitation  for  the  existing 
races  of  beings,  with  man  at  their  head. 

VicAved  in  this  light,  and  accepting  all  the  demonstrable  facts 
of  natural  science,  how  grand  does  the  scheme  of  creatipn 
appear,  and  how  eminently  worthy  of  the  conception  of  the 
Divine  Mind, 

These  changes  have  been  going  on  from  a  time  that,  to  our 
conception,  is  inconceivably  remote ;  and  the  human  mind  ut- 
terly fails  to  grasp  the  immense  duration  of  the  periods  in  the 
earth's  history,  which  have  preceded  the  creation  of  the  existing 
races  of  lacings.  We  might  as  well  attempt  to  enumerate  the 
grains  of  sand  required  to  form  a  solid  globe  like  the  earth, 
or  the  drops  of  water  contained  in  all  the  oceans  upon  its  sur- 
fiice,  or  the  numlx?r  of  cubic  inches  in  the  regions  of  infinite 
space,  as  to  calculate  the  number  of  years  that  have  rolled 
away  since  the  earth  commenced  its  revolutions  round  the  sun. 
Hence  geological  'time  is  estimated  by  periods  onlj',  and  each 
of  these  periods  is  of  immense  duration,  according  to  our  limited 
ideas  of  time. 

The  eternity  of  the  past  is  as  incomprehensible  to  the  finite 
mind  as  the  eternit  v  of  the  future.  We  can  conceive  of  no  tune 
in  the  past  Avhen  the  material  which  constitutes  the  earth  did 
not  exist,  in  some  form ;  and  Ave  can  conceive  of  no  period  in 
the  future  when  it  will  not  exist.     Human  ingenuity  has  never 
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been  able  to  devise  the  means  whereby  the  smallest  particle  of 
matter  can  be  annihilated.  The  chemist  may  resolve  a  grain 
of  sand  into  its  original  elements,  but  it  still  exists  in  another 
form,  and  its  elements  constitute  a  part  of  the  universe  just  as 
much,  after  it  has  been  subjected  to  his '  manipulations,  as 
before.  A  mineral,  when  subjected  to  intense  heat,  may 
often  be  resolved  into  a  gaseous  or  a  liquid  form,  but  no  part 
of  it  is  destroyed  by  the  process ;  its  condition  only  has  been 
changed. 

The  organic  being,  whether  animal  or  vegetable,  may  die^ 
and  the  constituent  materials  of  which  it  was  composed  be 
returned  to  the  earth  and  the  atmosphere  from  which  they  were 
derived ;  but  no  portion  is  lost  or  destroyed  in  the  process.  So, 
throughout  the  entire  realm  of  nature,  the  great  law  of  change 
is  unceasingly  at  work,  and  through  its  operations  the  grandest 
developments  of  the  material  universe  are  accomplished ;  but 
nowhere  does  this  law  of  change  necessarily  involve  the  destruc- 
tion  of  the  smallest  particle  of  matter,  and  no  natural  law  has 
yet  been  discovered  by  which  such  a  result  can  be  accomplished. 
Hence,  to  our  finite  conceptions,  the  matter  which  constitutes 
the  material  universe  is  eternal,  and  can  no  more  be  annihilated 
than  that  Infinite  Spirit  which  pervades  all  things,  and  which 
we  recognize  as  Ood. 

Natural  forces  are  manifested  by  motion,  and  various  effects 
produced — such,  for  instance,  as  the  attraction  between  parti- 
cles of  matter  in  solution,  by  which  they  are  caused  to  assume 
a  definite  form  of  crystalization.  Perhaps  the  thought  may  be 
a  new  and  startling  one,  to  the  reader,  that  the  forces  which 
give  form  to  the  crystal  are  living  forces,  and  that,  in  this 
sense,  life  really  pervades  all  matter.  Hence  we  see  that 
every  mineral  invariably  assumes  its  own  peculiar  form  of 
crystalization,  and  that,  too,  with  unerring  certainty.  The 
formation  of  the  crystal  may  be  regarded  as  the  first  effort  of 
nature  towards  organic  creation — the  first  result  of  a  great  law 
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that  has  cuhninated  in  the  creation  of  all  the  higher  forms  of 
organized  beings. 

The  time  that  has  elapsed  since  the  creation  of  the  present 
races  of  beings,  is  very  much  greater  than  the  popular  mind 
has  been  prepared  to  admit;  and  recent  investigations  have 
brought  to  light  certain  facts,  bearing  upon  this  question, 
which  it  may  be  well  to  notice  here.  Prof  Agassiz,  in  his 
admirable  paper  on  the  growth  and  formation  of  the  coral  reefs 
of  Florida,  clearly  establishes  the  fact  that  the  living  species  of 
corals,  which  have  built  these  immense  reefs,  have  been  at 
work  on  that  coast  for  more  than  70,000  years ;  and  Capt.  E. 
B,  Hunt,  of  the  U.  S.  Corps  of  Engineers,  who  was  stationed, 
for  many  years,  at  Key  West,  in  Florida,  and  whose  opportu- 
nities for  observation  were  uncommonly  favorable  in  relation 
to  facts  bearing  upon  this  point,  expresses  the  opinion,  in  a  com- 
munication published  in  Silliman's  Journal,  for  March,  1863, 
that  the  existing  species  of  corals  which  have  built  the  limestone 
formations  of  the  Florida  coast,  have  been  at  work  on  that  coast 
for  at  least  5,400,000  years.  This  estimate,  enormous  as  it  may 
seem  to  us,  is  predicated  upon  well  demonstrated  facts  in  rela- 
tion to  the  rate  of  growth  of  these  coralline  structures,  derived 
from  observations  and  measurements  made  upon  the  spot.   • 

Again,  it  is  well  known  to  all  those  who  have  kept  pace  with 
the  advancement  of  science,  in  this  direction,  for  the  past  few 
years,  that  facts  have  been  constantly  accumulating  going  to 
show  that  Man  has  been  an  inhabitant  of  the  earth  for  a  much 
longer  period  than  has  usually  been  admitted ;  and  finally,  Sir 
Charles  Lyell,  who,  heretofore,  has  been  eminently  conserva- 
tive on  this  question,  frankly  admits,  in  his  last  work,  on  the 
^^ Antiquity  of  Man  "  published  in  1863,  that  the  evidence  accu- 
mulated on  this  point  is  quite  sufficient  to  justify  the  conclusion 
that  the  human  race  have  inhabited  this  continent  for  more 
than  100,000  years. 

These  estimates,  taken  as  a  moiety  of  the  time  allotted  to 


14  GEOLOGY  OF   ILLINOIS. 

the  existing  races  of  animals  and  plants,  and  multiplied  by  the 
number  of  extinct  creations  which  have  preceded  the  present 
in  the  vast  geological  periods  of  the  past,  will  give  us  at  least 
some  faint  conception  of  the  immense  periods  of  time  that  have 
elapsed  since  the  firet  appearance  of  life  upon  the  earth. 

The  earliest  formed  rocks,  having  resulted  from  the  cooling 
of  mineral  matter  existing  in  a  state  of  fusion,  are  termed  pri- 
mary igneous  rocks.  They  occur,  without  regularity  of  form, 
as  amorphous  masses;  but  they  have  been  so  deeply  covered  by 
the  sedimentary  accumulations  of  later  times,  that  they  are 
only  to  be  seen,  now,  in  those  localities  where  they  have  been 
protruded  up  through  the  more  recently  formed  strata  by  igne- 
ous forces,  acting  from  beneath ;  and,  consequently,  they  con- 
stitute, in  most  countries,  only  a  very  small  proportion  of  the 
rock  formations  now  accessible  to  human  observation. 

When  the  surface  of  the  earth  had  become  sufficiently  cooled, 
the  aqueous  vapors  of  the  atmosphere  Avcre  condensed  into 
water,  and  the  oceans  and  streams  were  formed.  The  waters, 
by  their  solvent  and  eroding  influence,  aided  by  other  atmos- 
pheric agencies,  acted  upon  the  hardened  rocks,  wearing  them 
away;  and  the  disintegrated  material,  being  carried  by  the 
streams  to  the  bottom  of  the  ocean,  were  there  deposited  to 
form  the  stratified  rocks.  These  two  causes — the  igneous  and 
the  aqueous — together  Avith  the  modifying  influence  of  living 
creatures,  have  given  origin  to  all  the  rocky  masses  at  present 
known  upon  the  earth's  surface. 

The  rocks  formed  by  sedimentary  accumulations  beneath  the 
water,  are  usually  teiined  stratified  rocks,  because  they  are 
generally  found  in  regular  beds  or  layers,  as  our  limestones, 
slates,  sandstones,  etc.  Sometimes  the  sedimentary  rocks  are 
subjected  to  the  action  of  heat,  water  and  other  agencies,  by 
which  their  original  condition  is  changed,  and  they  are  then 
termed  meimnorphic  rocks.  The  eftect  of  metamorphic  action 
upon  the  stratified  rocks  is  to  obliterate,  either  wholly  or  in 
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part,  the  original  lines  of  stratification,  and  to  give  them  a 
more  or  less  highly  crystalline  structure.  Thus  sandstone  is 
converted  into  a  quartz  rock  or  quartzite,  limestone  into  crys- 
talline marble,  etc.  Many  of  the  rocks  in  this  country  that, 
a  few  years  ago,  were  supposed  to  be  of  igneous  origin,  are 
now  known  to  be  altered  sedimentary  strata,  for  in  some  cases 
they  still  retain  distinct  traces  of  the  original  Ihies  of  stratifica- 
tion ;  and  where  these  are  quite  obliterated,  it  is  by  no  means 
safe  to  conclude  that  the  rock  is  of  igneous  origin,  foi*  sometimes 
these  beds  of  apparently  unstratified  rocks  may  be  traced  con- 
tinuously into  beds  where  the  metamorphic  action  having  been 
less  intense,  the  lines  of  stratification  are  still  preserved. 

Metamorphism  usually  obliterates  all  traces  of  the  fossils  that 
may  have  been  originally  embedded  in  the  altered  strata,  and 
hence  it  is  often  difficult  to  determine  the  relative  age  of  the 
metamorphic  rocks,  when  they  are  not  found  in  connection  with 
fossiliferous  beds.  But  it  is  by  no  means  safe  to  infer,  because 
a  rock  contains  no  Jtrace  of  fossils,  at  the  present  time,  that, 
therefore,  it  was  fonned  before  the  existence  of  organic  beings, 
or  that  it  has  not,  at  one  time,  contained  their  fossilized  remains. 

Thus  we  have  three  distinct  classes  of  rocks  which  enter  into 
the  formation  of  the  earth's  crust — the  igneous,  formed  by  the 
cooling  of  melted  mmeral  matter ;  the  aqueous,  or  sedimentary 
accumulations  beneath  the  ocean ;  and  the  metamorphic,  re- 
sulting from  the  conjoint  action  of  igneous  and  aqueous  agencies. 
But  it  seems  that  metamorphism  is  sometimes  produced  by 
other  causes  than  direct  contact  with  igneous  conditions,  for  we 
frequently  find  that  beds  of  metamorphic  rock  are  underlaid  by 
sedimentary  strata  that  have  not  been  afiected  by  metamorphic 
action — showing  that  the  altered  condition  of  the  strata  has 
resulted  from  some  other  cause  than  dry  heat  alone.  It  has 
been  suggested  that  hot  water,  charged  with  alkaline  or,  in 
certain  cases,  acid  solutions,  would  be  fully  adequate  to  produce 
metamorphism,  under  favorable  conditions;  and  through  the 
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action  of  these  agents  permeating  the  porous  strata  without 
penetrating  those  more  compact,  we  may  understand  how  a 
superincumbent  rock  may  become  metamorphosed,  while  that 
below  it  still  remains  unchanged. 

There  are  few  points  in  the  State  of  Illinois  where  any  indi- 
cations of  metamorphic  action  has  been  observed,  and  these  are 
confined  to  a  very  limited  thickness  of  strata  and  to  a  few  locali- 
ties in  the  southern  part  of  the  State,  in  the  vicinity  of  some 
of  the  pri3[icipal  axes  of  disturbance.  In  Saline  and  Gallatin 
counties,  according  to  the  obsen^ations  of  Mr.  Pratten,  heavy 
beds  of  altered  shales  and  quartzites,  sixty  or  seventy  feet  in 
thickness,  are  underlaid  by  limestones  and  sandstones  that  are 
unaffected  by  metamorphic  action.  In  the  hills,  a  mile  and  a 
half  back  of  Santa  Fe,  in  Alexander  county,  there  is  an  outcrop 
of  very  hard  quartzite  that,  from  its  position,  seems  to  be  of 
Tertiary  age. 

From  the  manner  in  which  sedimentary  strata  are  formed, 
it  must  appear  evident  to  the  observer  that  the  successive  beds 
accumulating  in  regular  order,  one  above  another,  must  neces- 
sarily represent  distinct  periods  in  the  chronological  history  of 
the  earth ;  and  this  history  becomes  doubly  interesting  from  the 
preservation,  in  the  rocky  strata,  of  the  fossilized  remains  of  the 
animals  and  plants  that  flourished  during  the  vast  period  of 
time  consumed  in  their  formation.  Thus  the  geological  chro- 
nology of  the  earth  is  not  only  a  correct  history  of  the  formation 
of  the  various  strata  that  constitute  its  crust,  but  it  is,  also,  the 
only  possible  history  (that  is  now  accessible  to  us)  of  the  various 
creations  of  animals  and  plants  that,  through  the  successive 
periods  of  the  past,  have  inhabited  its  surface. 

The  ancient  oceans,  like  those  of  the  present  day,  were  filled 
with  organized  beings,  and  the  shell  of  the  mollusk  and  the 
hard,  calcareous  habitation  secreted  by  the  coral,  became  em- 
bedded in  the  constantly  accumulating  sediment  at  the  bottom 
of  the  ocean ;  and  when  this  sediment  was  hardened  into  rock. 
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these  organic  remains  were  preserved,  in  a  fossilized  condition, 
so  perfect  and  entire,  that  the  general  character  and  habits  of 
these  ancient  animals  may  be  studied  and  determined  in  a  most 
satisfactory  manner.  These  fossils,  though  belonging  to  species 
that  are  now  extinct,  and,  in  many  cases,  to  genera  that  are  no 
longer  represented  among  living  species,  are  nevertheless  refera- 
ble to  the  four  great  sub-kingdoms  of  existing  animals,  and 
many  of  them  to  the  same  families,  and  sometimes  the  same 
genera,  with  existing  species.  This  shows  a  general  plan  in  the 
creation  of  all  organic  beings  upon  the  earth,  which  includes  the 
various  creations  of  all  past  time,  from  the  earliest  corals  of 
the  primeval  ocean,  down  through  all  succeeding  periods,  to  the 
present  time. 

Some  of  the  stratified  rocks,  especially  the  limestones,  are 
composed  almost  entirely  of  the  calcareous  habitations  and 
bony  skeletons  of  the  marine  animals  that  lived  in  the  ocean 
during  the  time  these  beds  were  in  process  of  formation,  with 
barely  enough  mineral  matter  to  hold  the  organic  materials 
together  in  a  cemented  mass.  Thus  w^e  find  that  these  simple 
types  of  life  have  played  an  important  part  in  the  formation 
of  the  solid  framework  of  the  globe.  The  same  process  is  now 
constantly  being  repeated,  and  year  after  year  the  shell-fish 
and  the  coral  contribute  their  calcareous  portions  to  swell  the 
amount  of  sediment  that  is  constantly  accumulating  beneath 
the  bed  of  the  ocean,  and  this  will  eventually  become  hardened 
into  solid  rock  strata.  These  fossils  are  the  true  ''Medals  of 
Creation^''  and  in  this  way  nature  preserves  her  own  records  of 
succeeding  creations,  linking  them  all  together  by  the  unerring 
characteristics  of  a  common  origin,  rfhd  weaving  them  into  one 
complete  chain  of  organic  existence,  which,  beginning  with  the 
lowest  and  simplest  form — Protozoa — culminates  in  the  final 
appearance  oiman  upon  the  earth,  as  the  highest  and  complete 
result  of  creative  energy.  Nature's  laws  are  eternal  and  un- 
changeable, always  producing  like  effects  from  like  causes. 
—4 
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Where  sediments  are  accumulated  in  mid  ocean,  far  from 
land,  and  where  there  are  no  currents  to  bring  the  remains  of 
land  animals  and  plants  from  a  distant  shore,  the  strata  which 
are  formed  will  contain  only  marine  fossils;  but  if  they  accumu- 
late near  the  shore,  the  streams  from  the  adjacent  land  will 
bring  on  their  swollen  and  turbid  waters  terrestrial  plants  and 
animals,  which,  being  intermingled  with  the  marine  remains, 
will  be  embedded  in  the  same  strata. 

Again,  sediments  accumulate  in  lakes  or  other  large  bodies 
of  fresh  water,  and  these,  when  hardened  into  rock,  may  easily 
be  distinguished  by  the  fresh  water  and  land  animals  which  they 
contain  ;  and  sometimes  strata  may  be  found  which  contain  the 
remains  of  only  such  animals  as  inhabit  brackish  waters,  and  these 
have  undoubtedly  been  formed  from  sediments  accumulated  in 
bays  or  estuaries,  as  they  alone  present  the  necessary  conditions 
for  the  growth  of  these  peculiar  forms  of  life.  Thus  we  find 
that,  in  the  different  strata  of  the  earth's  crust,  a  magic  key 
may  be  obtained  which,  if  rightly  applied,  will  open  wide  the 
door  to  nature's  most  wonderful  and  secret  works,  and  enable 
us  to  read,  as  in  an  open  book,  a  history,  more  or  less  complete, 
of  the  varied  and  striking  changes  in  the  past  history  of  the 
globe  and  its  varied  forms  of  life. 

Many  beds  of  stratified  rocks  are  formed  by  the  breaking  up 
and  redepositing  of  the  material  derived  from  pre-existing  rocks, 
as  the  sandstones,  conglomerates,  breccias,  etc.  As  the  dashing 
waves  upon  the  rockbound  coasts  of  our  continents  and  islands, 
at  the  present  day,  wear  away  portions  of  the  solid  rocks,  the 
material  is  by  currents  carried  out  into  the  ocean's  depths,  and 
redeposited,  to  become,  hf  and  by,  hardened  into  rock.  So, 
through  the  countless  ages  of  the  past,  the  same  laws  of  destruc- 
tion and  re-formation  have  been  in  constant  operation,  and, 
through  them,  important  modifications  of  the  earth's  structure 
have  been  effected,  and  marked  changes  have  been  wrought  in 
the  physical  conditions  of  its  surface. 
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From  the  published  results  of  the  Canada  survey,  under  the 
direction  of  Sir  William  Logan,  it  becomes  necessary  to  modify, 
somewhat,  the  views  hitherto  held  by  American  Geologists  in 
relation  to  the  character  of  the  oldest  rocks  at  present  known 
on  this  continent.  Hitherto  these  rocks  have  been  classed  by 
themselves,  under  the  general  term  of  "u4zai^,"  which  term 
simply  signifies  without  life,  on  the  supposition  that  they  were 
formed  anterior  to  the  existence  of  organic  life  upon  the  earth. 
It  had  very  generally  been  admitted  that  the  lower  Silurian 
formation,  which  overlies  unconformably  these  so-called  Azoic 
rocks,  contained  the  remains  of  the  earliest  forms  of  animal  life; 
and,  although  that  apparent  beginning  of  organic  forms  did  not 
correspond  to  the  recognized  laws  of  development  observed  in  all 
succeeding  strata,  yet  Geologists  seemed  disposed  to  accept  the 
apparent  facts,  rather  than  to  indulge  in  such  speculations  as 
the  collateral  evidence  seemed  to  warrant.  But  the  discoveries 
in  Canada  have  apparently  lifted  the  veil  from  the  primeval 
creation  of  animal  life,  and  revealed  to  us  its  apparent  earliest 
dawn,  under  conditions  entirely  in  harmony  with  the  laws  of 
progressive  development. 

These  so-called  Azoic  rocks  in  Canada  are  found  divisible  into 
two  distinct  systems,  called  the  Huronian  and  Laurentian  sys- 
tems, by  the  Canadian  Geologists,  with  an  aggregate  thickness 
of  more  than  30,000  feet.  The  Huronian,  which  is  the  upper 
or  newer  of  the  two  systems,  has  not  as  yet  afforded  any  fossils; 
but  in  the  lower  part  of  the  Laurentian  system.  Sir  William 
Logan  discovered  what  appeared  to  be  fossil  corals,  though, 
from  the  highly  metamorphic  character  of  the  strata  in  which 
they  were  embedded,  their  true  character  was  not  at  first  gen- 
erally recognized.  But  on  submitting  them  to  Prof.  Dawson, 
who  subjected  them  to  a  critical  structural  examination  under 
the  microscope,  they  were  found  to  be,  beyond  doubt,  of  animal 
origin,  and  the  name  Eozoon  Canadeiwe  was  given  to  this  re- 
markable fossil.     It  was  found  to  belong  to  the  very  humblest 
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type  of  animal  existence  known — that  of  the  Rhizqpocb — stand- 
ing, as  it  were,  nearly  upon  the  dividing  line  between  the  ani- 
mal and  vegetable  kingdoms,  and  consequently  may  be  accepted 
as  among  the  earliest  of  created  beings.  This  may  very  pro- 
perly be  considered  one  of  the  most  important  and  interesting 
discoveries  in  paleontology  that  has  been  made  in  the  last  decade 
of  years.  It  carries  the  dawn  of  life  backward  through  an  era 
represented  by  more  than  30,000  feet  of  strata,  and  shows  us 
its  commencement  with  one  of  the  lowest  forms  of  the  animal 
kingdom. 

That  there  was  a  true  Azoic  age  in  the  earth's  history  no 
one  can  doubt,  but  it  would  seem  highly  probable  that  all  the 
sedimentary  rocks  of  this  age  are  either  now  so  deeply  covered, 
by  the  superincumbent  strata  of  more  recent  date,  that  they  are 
not  accessible  to  human  observation,  or  from  metamorphic  action, 
they  are  now  undistinguishable  from  igneous  material.  The  true 
igneous  rocks  are  frequently  met  with  upon  the  earth's  surface, 
but  they  generally  occur  in  the  form  of  dikes,  filling  rents  or 
fissures  in  the  stratified  rocks,  showing  that  they  are  of  more 
recent  origin  than  the  beds  which  they  penetrate. 

When  we  ascend  above  the  highly  metamorphic  strata,  we 
find  each  geological  system  characterized  by  a  distinct  creation 
of  animal  life  so  entirely  unique  and  unlike  all  preceding  or 
subsequent  creations,  that  it  is  rare  to  find  more  than  a  single 
species  out  of  hundreds  peculiar  to  each  geological  system,  that 
pass  from  one  into  another.  So  complete,  generally,  is  this 
change  in  organic  life,  in  passing  from  one  formation  to  another, 
that  the  practical  geologist  is  enabled  to  determine,  at  a  glance, 
in  most  cases,  where  fossils  abound  in  a  strata,  the  exact  posi- 
tion which  a  formation  may  hold  in  the  geological  series,  even 
when  the  exposure  is  an  isolated  one,  and  no  other  rock  is 
found  near  by  to  aid  him  in  the  determination. 

Hence  the  reader  may  understand  why  fossils  are  so  eagerly 
sought  after  by  those  engaged  in  geological  investigations — ^not 
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as  matters  of  mere  curiosity,  but  because  they  furnish  the  most 
reliable  evidence  that  can  be  obtained  for  determining  the  hori- 
zon to  which  the  rocks  belong.  Here  we  have  a  striking 
example  of  the  intimate  relation  which  exists  between  the 
several  departments  of  natural  science,  zoology  coming  to  the 
aid  and  illustration  of  geology,  the  organic  aiding  in  the  study 
and  illustration  of  the  inorganic  kingdoms  of  nature. 

The  stratified  rocks,  including  the  metamorphic,  heretofore 
regarded  as  Azoicj  constitute  ten  distinct  geological  systems,  all 
of  which,  except  the  two  lower,  are  easily  recognized  wherever 
they  appear  by  the  fossil  remains  which  they  contain.  The 
Huronian  and  Laurentian  systems  are  composed  of  beds  so 
highly  metamorphic  that  nearly  all  traces  of  the  fossils  origi- 
nally embedded  in  them  have  been  obliterated,  and  their  true 
position  was  first  determined  by  finding  them  actually  under- 
lying the  Silurian  strata. 

The  following  section  represents  the  relative  position  of  the 
various  geological  systems  recognized  at  the  present  time,  and 
also  the  equivalent  systems  represented  in  Illinois : 


Section  of  the  Geolosical  gystems  at  pre- 
sent Known. 

Section  of  the  Geological  systems  recog- 
nized in  Illinois. 

QUATERNARY. 

QUATERNARY. 

TERTIARY. 

TERTIARY. 

CRETACEOUS. 

JURASSIC. 


TRIA88IC. 


CARBONITEROUS. 


DEVONIAN. 


CARBONIFEROUS. 


SILURIAN. 


HURONIAN. 


LAURENTIAN. 


DEVONIAN. 


SILURIAN. 
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By  an  examination  of  the  foregoing  section  it  will  be  seen 
that  the  Cretaceous,  Jurassic  and  Triassic  systems  have  no 
representatives  in  Illinois;  and  as  the  systems  above  and  below 
are  already  recognized,  it  seems  probable  that  these  systems 
have  never  been  deposited  within  the  limits  of  the  State,  its 
entire  area  being  probably  above  the  ocean  level  during  these 
epochs.  As  all  the  stratified  rocks  are  formed  beneath  the 
ocean,  or  some  other  large  body  of  water,  their  absence  in  any 
locality  may  be  accounted  for  on  the  supposition  that  the  sur- 
face was  elevated  above  the  water  level,  and  remained  dry 
land  during  the  entire  period  while  the  missing  strata  were 
being  deposited  over  those  portions  of  the  earth's  surface  that 
were  submerged.  Again,  their  absence  might  be  accounted  for 
by  supposing  that  the  strata,  having  been  originally  deposited 
here,  were  afterwards  swept  away  by  denuding  agencies ;  but 
in  that  case  it  seems  hardly  probable  that  their  destruction 
would  be  so  complete  as  to  obliterate  all  trace  of  their  former 
existence. 

The  Huronian  and  Laurentian  systems  are  not  represented 
in  Illinois,  not  because  they  were  never  deposited  here,  as  they 
probably  underlie  the  entire  area  of  the  State — but  because 
there  has  been  no  disturbing  force  in  operation,  within  the 
limits  of  the  State,  sufficiently  powerful  to  elevate  them  to  the 
surface,  and  hence  they  are  concealed  by  the  overlying  strata. 
Even  in  those  portions  of  the  State  where  the  disturbing  influ- 
ences have  been  most  powerful,  there  is  from  four  to  six  hundred 
feet  of  Silurian  strata  below  the  surface  that  overlie  the  systems 
above  named. 

Some  of  the  richest  deposits  of  metalic  wealth  yet  discovered 
on  this  continent  are  in  the  Huronian  system — as  the  iron  ores 
of  Marquette  and  the  deposits  of  native  copper  and  silver  on 
the  south  shore  of  Lake  Superior ;  and  it  seems  probable  that 
the  "/ron  Moimtabis"  of  Missouri  are  of  the  same  age. 
^    A   Metallic  ores  occur  either  in  beds,  which  are  spread  horizon- 
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tally  under  the  surface — as  a  bed  of  coal  or  of  iron  ore— or  in 
veins.  Veins  are  fissures  in  the  rock  strata  which  are  after- 
wards filled  with  crystalized  mineral  matter.  They  usually 
traverse  the  strata  in  a  direction  more  or  less  nearly  perpen- 
dicular to  the  lines  of  bedding,  and  may  result  from  the  shrink- 
ing of  the  beds,  or  from  any  disturbing  cause  of  sufficient  power 
to  dislocate  the  strata.  They  are  usually  partly  filled  with 
crystallized  minerals,  as  calc  spar,  fluor  spar,  quartz,  etc.,  which 
form  a  matrix  for  the  metallic  ores  which  they  contain ;  and 
the  material  with  which  they  have  been  filled  has  been,  in  most 
cases,  introduced  into  them  by  infiltration  either  from  above  or 
from  the  surrounding  strata. 

Where  the  fissures  result  from  the  shrinking  of  the  strata, 
they  do  not  usually  extend  below  the  set  of  strata  in  which 
they  originate,  and  are  termed  gash  mine;  whereas  if  they  result 
from  the  dislocation  of  the  strata  by  forces  acting  from  beneath, 
they  must  extend  downward  indefinitely. 

It  was  formerly  believed,  by  geologists  generally,  that  nearly 
all  metallic  veins  were  of  igneous  origin,  and  that  the  crystal- 
ized minerals  and  ores  with  which  they  were  filled  were  derived 
from  igneous  conditions ;  but  this  opinion  is  now  held  to  be 
erroneous,  and  it  is  very  generally  conceded  that  aqueous  causes 
are  entirely  adequate  to  account  for  their  occurrence.  That 
the  native  metals — as  gold,  silver  and  copper— owe  their  occur- 
rence, in  that  form,  to  metamorphic  agencies,  is  no  doubt  true ; 
but  most  of  the  ores  at  present  known  appear  to  ^have  resulted 
from  aqueous  conditions. 

Dikes  are  wide  fissures  in  the  stratified  beds  which  have  been 
filled  with  igneous  rocks,  such  as  basalt,  porphyry,  trap,  etc., 
which  have  been  protruded  upward  from  beneath  while  in  a 
molten  condition.  These  are  sometimes  several  miles  in  width, 
and  the  igneous  rocks  which  have  been  protruded  through 
similar  openings,  now  often  form  mountain  chains.  Dikes  differ 
from  veins  in  this,  that  they  are  entirely  filled  with  the  same 
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kind  of  material  which  is  of  volcanic  origin,  while  veins  are  filled 
oftentimes  with  several  distinct  crystallized  minerals,  resulting 
from  aqueous  solutions. 

SURFACE  GEOLOGY. 

Under  this  general  head  we  design  to  treat  of  the  present 
surface  conditions  and  phenomena,  as  they  appear  in  this  State, 
and  to  describe  the  accumulations  of  clay,  sand  and  gravel 
which  overlie  the  stratified  rocks,  and  are  known  under  the 
general  name  of  drift^  including  also  the  more  recent  deposits 
resulting  from  lacustrine  conditions,  as  the  loess  and  other  dllu' 
vial  deposits — the  whole  comprising  what  is  known  as  the 
Qvaternary  system. 

These  beds  of  superficial  material  are  spread  unconformably 
upon  the  older  rocks,  and  cover  them  to  the  depth  of  from  ten 
to  more  than  two  hundred  feet.  The  drifts  proper,  may  gener- 
ally be  divided  into,  first,  blue  plastic  clay  with  small  pebbles, 
often  containing  fragments  of  wood  and  sometimes  the  trunks 
of  trees  of  considerable  size,  which  forms  the  lower  division  of 
tlie  mass ;  second,  buff  and  yellow  clays  and  gravel  and  irregu- 
ular  beds  of  sand,  with  boulders  of  waterworn  rock  of  various 
sizes  interspersed  through  the  whole ;  and  lastly,  reddish  brown 
clays,  generally  free  from  boulders  and  forming  the  subsoil  in 
those  portions  of  the  State  remote  from  the  streams,  and  where 
the  loess  is  wanting. 

No  general  description  of  the  mass  would  be  applicable  to  all 
portions  of  the  State,  inasmuch  as  it  varies  considerably  in 
different  localities.  At  some  points  in  Northern  Illinois  it 
consists  entirely  of  a  bed  of  clean  gravel  resting  directly  upon 
the  Silurian  limestones,  and  overlaid  by  the  black  subsoil  of  the 
prairie.  At  others  the  gravel  bed  is  underlaid  by  the  blue 
plastic  clay  before  mentioned,  which  usually  forms  the  base  of 
the  Quaternary  system.  In  some  of  the  counties  on  the  eastern 
borders  of  the  State  the  blue  clay  hais  been  penetrated  to  the 


SURFACE  GEOLOGY.  25 

depth  of  eighty  feet,  or  more,  without  reaching  the  bottom,  and 
it  seems  probable  that  its  maximum  thickness  is  fully  one  hun- 
dred feet.  It  is  generally  impervious  to  water;  and  in  some 
portions  of  the  State,  where  it  comes  near  the  surface,  consid- 
erable difficulty  is  experienced  in  obtaining  good  wells. 

Along  the  western  borders  of  the  State  it  generally  consists 
of  a  bed  of  blue  clay  or  hard  pan  at  the  bottom,  which  is  over- 
laid by  brown  clays  with  gravel  and  boulders.  In  the  vicinity 
of  the  river  bluffs  it  appears  to  have  been  partially  modified  by 
the  action  of  lacustrine  forces.  A  section  of  the  bluff  on  Main 
street  in  Warsaw,  Hancock  county,  gives  the  following  section : 

Ash  colored  marlj  clay,  resembling  loess 10  feet. 

Brown  drift  clay 12  ** 

Brown  sands,  partially  stratified 8  '< 

Bluish  colored  sandy  clay 2  ^'    G  inches. 

Clay  and  fine  gravel ; 2  '<     6      " 

Yellow  sand,  stratified 2  '' 

Clean  gravel  and  boulders 8  " 

Blue  clay  or  hard  pan 6  " 

In  the  bluffs  at  Quincy  the  true  drift  deposits  are  entirely 
wanting,  and  are  replaced  with  a  heavy  bed  of  loess,  from 
thirty  to  forty  feet  in  thickness,  underlaid  by  a  few  feet  of  local 
drift,  consisting  of  fragments  of  chert  intermingled  with  a  brown 
clay,  derived,  evidently,  from  the  cherty  limestones  upon  which 
it  rests.  Everywhere  along  the  Mississippi  and  the  Illinois 
rivers,  where  the  lacustrine  conditions  prevailed  at  a  period 
subsequent  to  the  drift,  we  find  the  latter  deposit  more  or  less 
modified,  and  in  some  cases  entirely  removed  by  the  action  of 
the  currents.  To  these  conditions  the  deposit  of  the  loess  is  pro- 
bably due,  and  it  is  found  along  all  our  principal  river  bluffs  and 
valleys  throughout  the  State.  It  consists  of  beds  of  imperfectly 
stratified  marly  sand  and  clay,  containing  at  some  localities 
great  numbers  of  land  and  fresh  water  shells. 

The  term  "Loess'^  was  originally  applied,  by  European  geolo- 
gists, to  certain  deposits  of  comparatively  recent  age,  and  of 
—5 
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fresh  water  origin,  consisting  of  partially  stratified  marly  sands 
and  clays,  containing  the  remains  of  fresh  water  and  land  shelb 
of  the  same  species  with  those  now  found  living  in  the  adjacent 
region,  indicating  its  sedimentary  accumulation  in  fresh  water 
lakes  at  a  comparatively  recent  period,  or  since  the  creation  of 
the  existing  species  of  molluscus  animals. 

On  this  continent  similar  beds  are  found  holding  the  same 
stratigraphical  position,  and  American  geologists  have  generally 
accepted  the  synchronism  of  the  American  with  the  European 
deposits,  and  adopted  the  same  name.  In  this  country  the 
deposit  is  mainly  restricted  to  the  vicinity  of  our  great  river 
valleys,  which  no  doubt  were  occupied  by  lakes  during  the 
period  in  which  the  loess  was  deposited,  and  were  subsequently 
drained  by  the  gradual  elevation  of  the  surface.  Its  thickness 
is  very  variable,  averaging  from  twenty  to  sixty  feet,  in  the 
river  bluffs,  and  thinning  out  rapidly  as  we  recede  from  the 
river  towards  the  summit  level  of  the  interior. 

Where  this  deposit  is  well  developed,  the  bluffs  usually  pre- 
sent a  series  of  bald  knobs,  forming  a  marked  feature  in  the 
topography  of  the  country.  A  series  of  chemical  analyses  has 
shown  the  deposit  to  consist  of  from  sixty  to  seventy  per  cent, 
of  sand  and  clay,  with  about  twenty-five  per  cent,  of  the  car- 
bonates of  lime  and  magnesia,  and  about  five  per  cent,  of  oxide 
of  iron.  Its  chemical  constituents,  however,  must  necessarily 
vary  in  different  localities,  and  even  from  different  parts  of  the 
bed  at  the  same  locality,  because  it  is  not  a  completely  homo- 
geneous mass,  but  varies  somewhat  in  its  constituent  elements 
in  different  portions  of  the  deposit. 

Resulting  from  the  same  cause,  but.  formed  at  a  later  period, 
are  the  raised  beaches  or  terraces  of  modified  drift  common  on 
the  borders  of  the  lakes  and  large  rivers  throughout  the  State. 
They  are  elevated  from  twenty  to  sixty  feet  above  the  water 
level,  at  the  present  time,  and  show  that  the  water  line  remained 
at  that  elevation  for  a  long  time  after  the  lacustrine  conditions 
under  which  the  loess  was  formed  had  passed  away. 
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A  large  proportion  of  the  material  composing  the  drift  deposits 
have  been  derived  from  regions  far  beyond  the  limits  of  the 
State,  and  consists  of  rounded  and  water-worn  masses  of  granite 
sienite,  porphjo'y,  amygdaloid,  etc.,  together  with  the  red  sand- 
stone and  native  copper  of  the  Lake  Superior  region,  all  of  which 
have  been  swept  southward  from  their  native  beds  with  a  force 
sufficient  to  obliterate  the  angles  from  the  hardest  fragments; 
and  these  have  been  intermingled  with  the  detritus  of  the  later 
formations  over  which  they  have  been  transported. 

It  undoubtedly  owes  its  origin  to  the  combined  action  of  ice 
and  wAter,  and  the  material  of  which  it  is  composed  has  been 
transported  by  these  agencies,  while  the  whole  area  over  which 
it  is  now  spread  was  submerged  beneath  the  waters  of  a  vast 
sea,  covering  almost  the  entire  area  of  the  Mississippi  valley 
north  of  the  Ohio.  Its  southern  boundary  in  this  State  appears 
to  be  the  mountain  chain,  already  mentioned,  which  crosses  the 
southern  portion  of  the  State  from  the  Grand  Tower,  on  the 
Mississippi,  to  Shawneetown,  on  the  Ohio. 

The  scratched  and  grooved  surfaces  presented  by  the  underly- 
ing limestones,  at  many  localities,  and  the  smoothly  worn  and 
polished  surfaces  that  may  be  seen  at  others,  and  the  immense 
size  and  weight  of  many  of  the  transported  boulders,  which 
have  been  carried  for  hundreds  of  miles  from  the  nearest  out- 
crop of  the  metamorphic  beds  to  which  they  belong,  alike 
preclude  the  idea  that  such  results  have  been  produced  by  the 
action  of  water  alone.  Huge  masses  of  moving  ice,  like  the 
icebergs  of  the  present  day,  loaded  with  the  mineral  detritus  of 
the  far  northern  lands,  with  angular  fragments  of  hard,  meta- 
morphic rock  firmly  embedded  in  the  solid  ice  to  act  as  a  graver 
upon  whatever  rock  surface  they  might  come  in  contact,  are 
the  only  known  agencies  that  seem  adequate  to  the  production 
of  the  phenomena,  characteristic  of  the  drift  deposits  in  the 
Mississippi  valley. 

In  addition  to  the  area  in  the  extreme  southern  portion  of 
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the  State,  over  which  the  drift  deposits  do  not  extend,  there  is 
aliso  a  limited  extent  of  surface  in  the  northwestern  comer  of 
the  State  that  seems,  also,  to  be  almost  entirely  free  from  these 
accumulations;  and  as  it  is  surrounded  on  all  sides  by  territory 
that  is  covered  with  heavy  deposits  of  this  material,  it  forms 
an  anomalous  feature  in  the  surface  geology  of  that  region. 

This  driftlesa  region  in  the  northwest  also  comprises  a  limited 
area  in  Wisconsin  and  Iowa,  and  was  first  noticed  by  Dr.  J.  G. 
Percival,  during  his  labors  in  th<5  geological  survey  of  Wiscon- 
sin, and  more  recently  by  Prof.  J.  D.  Whitney,  in  his  able 
report  on  the  geological  survey  of  that  State,  and,  according  to 
the  last  named  author,  its  extent  is  almost  exactly  coincident 
with  the  productive  lead  region  of  the  northwest. 

The  views  of  these  distinguished  geologists,  in  relation  to  the 
causes  which  have  produced  this  anomalous  feature  in  the  sur- 
face geology  of  this  region,  seem  to  be  quite  at  variance  with 
each  other,  and  we  will  here  state,  in  a  brief  manner,  the  views 
advanced  by  each  with  the  main  arguments  and  facts  by  which 
they  are  sustained,  adding  thereto  such  remarks  as  our  own 
observation  in  the  lead  region  of  Illinois  enable  us  to  make. 

Immediately  south  of  the  Wisconsin  river  there  is  an  elevated 
plateau,  having  a  nearly  east  and  west  trend,  and  extending 
for  a  distance  of  at  least  fifty  miles  to  the  eastward,  from  the 
mouth  of  that  river,  and  forming  a  water  shed  which  separates 
the  streams  running  south,  into  the  Mississippi,  from  those 
emptying  into  the  Wisconsin.  This  plateau  culminates  in  the 
peaks  known  as  the  Blue  Mounds^  which  are  elevated  about 
eleven  hundred  feet  above  the  waters  of  the  Wisconsin,  and 
constitute  the  most  elevated  points  to  be  found  in  this  region. 

Dr.  Percival  supposed  that  this  elevated  plateau  might  have 
formed  a  reef,  during  the  drift  period,  against  which  the  ice- 
bergs impinged  as  they  were  floated  southward  loaded  with 
detritus,  and  by  which  they  were  diverted  from  their  direct 
southward  course  into  the  valleys  of  the  Wisconsin  and  Missis- 
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sippi,  which  then  existed  as  deep  channels  in  the  great  inland 
sea  that  then  covered  the  northwest;  and  consequently  none  of 
the  coarse  drift  material  could  pass  over  this  barrier  and  be 
deposited  upon  the  region  directly  to  the  south  of  it,  while  only 
the  finer  sediments  which  were  held  in  suspension  in  the  water 
were  precipitated  over  the  so-called  driftless  region  immediately 
south  of  this  barrier.  This  view  explains  the  phenomena 
observed  on  the  south  side  of  the  Wisconsin  in  a  very  satisfac- 
tory manner,  but  is  not,  of  course,  applicable  to  any  part  of  the 
region  north  of  that  stream. 

On  the  contrary.  Prof  Whitney  contends  that  this  region 
was  elevated  above  the  ocean  immediately  after  the  deposition 
of  the  upper  Silurian  limestones,  and  has  not  since  been  sub- 
merged; and  that  all  the  phenomena  exhibited  in  its  surface 
geology,  at  the  present  time,  have  resulted  from  the  action  of 
the  rain  and  frost  upon  the  surface  since  its  elevation  above 
the  w^ater  level.  In  confirmation  of  this  view  he  cites  the  fol- 
lowing facts : 

"  1st.  The  entire  absence  of  boulders  or  pebbles,  or  any  rolled 
and  waterworn  materials  which,  by  their  nature,  would  indicate 
that  the  region  in  question  had  been  exposed  to  the  action  of 
those  causes  by  which  the  drift  phenomena  were  produced." 

"  2d.  The  absence  of  any  signs  of  stratification  in  the  super- 
ficial detritus  covering  the  district  indicated  on  the  map,  and 
designated  as  the  driftless  region." 

"3d.  The  entire  absence  of  all  traces  of  marine  or  fresh 
water  animals  in  the  superficial  detritus  of  the  region  in  ques- 
tion." 

In  answer  to  the  first  proposition  cited  above,  it  may  be  only 
necessary  to  say  that  the  absence  of  boulders  and  pebbles,  in 
the  region  south  of  the  Wisconsin  river,  is  accounted  for  in  a 
very  satisfactory  manner  by  adopting  the  views  of  Dr.  Percival, 
while  some  of  the  phenomena  which  are  presented  in  this  region 
are  totally  inexplicable,  on  the  supposition  that  the  surface  has 
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not  been  submerged  since  its  original  elevation  above  the  Silu- 
rian seas. 

2d.  The  finer  sediments,  or  brown  clays,  which  overlie  the 
coarser  drift  material,  over  a  large  portion  of  this  State,  do  not 
usually  present  any  appearance  of  stratification,  and  jet  their 
sedimentary  origin  has  never  been  questioned,  so  far  as  we  are 
aware,  and  they  present  the  same  general  appearance  and  can 
not  easily  be  distinguished  from  those  occupying  the  surface  of 
the  lead  region. 

3d.  The  brown  clays  of  the  drift  do  not  contain  the  remains 
of  marine  or  fresh  water  animals,  in  any  portion  of  the  State, 
where  they  have  fallen  under  our  observation,  while  fresh  water 
and  land  shells  are  often  abundant  in  the  marly  beds  of*  the 
loess  which  overlie  the  brown  clays  of  the  drift  in  some  portions 
of  the  State;  so  that  the  absence  of  fossils  from  these  clays  will 
hardly  be  accepted  as  conclusive  evidence  that  they  are  not  of 
sedimentary  origin. 

We  shall  now  proceed  to  notice,  briefly,  some  of  the  facts 
observed  in  this  region  which  have  led  us  to  believe  that  this 
whole  region  has  been  subject  to  influences  which,  in  their 
effects,  can  not  be  distinguished  from  those  now  generally  ac- 
credited to  drift  agencies. 

1st.  The  river  valleys  which  traverse  this  driftless  region — 
especially  those  of  the  Mississippi  and  Wisconsm — present  the 
same  general  appearance  that  characterized  the  river  valleys  of 
the  entire  northwest,  and  have  apparently  been  produced  or 
greatly  modified  by  causes  far  more  potent  than  the  eroding 
agencies  now  in  operation  upon  the  surface.  They  are  undoubt- 
edly ancient  valleys,  cut  into  the  solid  limestone  strata  by  long 
continued  agencies,  but  were  subsequently  modified  and  ex- 
tended by  the  action  of  later  agencies  during  the  submergence 
of  the  whole  region,  and  subsequently  partially  filled  with 
superficial  material,  upon  which  the  rivers  now  run  in  channels 
far  above  the  rocky  bottom  of  these  ancient  troughs. 
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2d.  By  referring  to  the  small  diagram  map  which  accompa- 
nies Prof.  Whitney's  report,  it  will  be  seen  that  the  land 
adjacent  to  this  driftless  region,  both  on  the  east  and  on  the 
west,  is  really  elevated  above  it,  as  is  proven  by  the  course  of 
the  streams,  which  have  their  sources  in  the  region  now  covered 
by  drift  deposits,  both  east  and  west  of  the  Mississippi,  and 
their  outlets  at  a  necessarily  lower  level  into  that  stream  and 
within  the  limits  of  the  so-called  driftless  region.  This  is 
especially  to  be  observed  in  that  portion  north  of  the  Wisconsin 
and  west  of  the  Mississippi,  and  how  these  lower  lands  could 
have  been  elevated  above  the  level  of  the  waters  of  the  drift 
era,  while  the  higher  lands  of  the  surrounding  region  was  sub- 
merged, is  a  problem  we  are  unable  to  solve. 

3d.  The  occurrence  of  northern  drift  in  the  river  valleys  in 
this  region,  either  in  its  original  or  modified  form,  can  not  be 
accounted  for  in  a  satisfactory  manner  on  the  supposition  that 
the  surface  has  not  been  submerged  since  the  Silurian  epoch. 
According  to  the  observations  of  Mr.  Kimball,  as  cited  by  Prof. 
Whitney  in  the  Wisconsin  report,  true  northern  drift  loas 
observed  by  him  in  the  valley  of  the  Wisconsin;  and  we  have 
observed  beds  of  modified  drift  in  the  valley  of  the  Mississippi, 
as  well  as  some  of  the  small  tributaries  runnmg  into  it  in  the 
region  under  consideration.  The  town  of  Bellevue,  in  Iowa,  a 
few  miles  below  Galena,  is  built  upon  a  terrace  of  modified 
drift,  which  is  at  least  forty  feet  above  the  river  level ;  and  in 
the  valley  of  the  Small  Pox,  which  empties  into  the  Mississippi 
just  below  the  mouth  of  Fever  river,  a  deposit  of  modified 
drift  may  be  seen  extending  up  the  valley  of  that  stream  for  a 
distance  of  two  or  three  miles.  At  the  lower  end  it  is  elevated 
some  ten  or  fifteen  feet  above  the  high  water  level  of  the  river, 
while  its  elevation  at  the  upper  end  is  considerably  greater. 

Li  the  bluffs  of  the  Mississippi,  about  two  miles  telow  the 
mouth  of  Fever  river,  at  the  California  diggings,  we  obtained 
some  small  boulders  of  greenstone  and  porphyry  from  the  talus 


32  GEOLOGY  OF   ILLINOIS. 

of  the  bluffs,  at  an  elevation  of  from  twenty  to  thirty  feet  above 
the  river  level,  and  smaller  pebbles  ot  the  same  kinds  of  rock 
were  quite  abundant.  We  are  also  permitted  to  state,  on  the 
authority  of  Capt.  E.  H.  Beebe,  of  Galena,  that  several  speci- 
mens of  native  copper  have  been  found,  at  this  locality,  in  the 
crevices  of  the  Galena  limestone,  at  an  elevation  of  forty  or 
fifty  feet  above  the  river  level. 

4th.  The  removal  of  the  great  thickness  of  strata,  consisting, 
for  the  most  part,  of  hard  dolomitic  limestones,  which  were  once 
continuous  over  this  whole  region,  and  have  been  subsequently 
swept  away  by  denuding  forces,  can  not  be  explained  m  a  satis- 
factory manner  by  the  action  of  existing  surface  agencies.  Prof. 
Whitney  admits,  in  the  report  above  referred  to,  that  the  amount 
of  denudation  to  which  this  region  has  been  subjected  was  equal 
to  the  removal  of  three  hundred  and  fifty  feet  in  thickness  of  solid 
rock  strata,  the  greater  part  of  which  were  hard  calcareo-mag- 
nesian  rocks,  and  this  is  proven  by  the  existence  of  the  isolated 
mounds  of  Niagara  limestone  now  remaining  as  outliers  of  this 
formation,  and  indicating  the  former  level  of  the  whole  region. 
It  seems  to  us  that  the  existing  surfiice  agencies  are  entirely 
inadequate  to  the  production  of  such  results,  no  matter  how 
long  the  period  may  have  been  through  which  their  operation 
extended. 

5th.  The  deposits  of  red  arid  brown  clay  which  covers  this 
whole  region,  except  the  points  and  steep  escarpments  of  the 
hills,  to  the  depth  of  from  ten  to  twenty  feet,  present  the  same 
general  appearance  as  the  brown  clays  of  the  upper  part  of  the 
drift  deposits,  and  appear  to  have  originated  from  similar  causes. 
Above  this  clay  deposit,  along  the  river  bluffs,  we  find  mounds 
of  marly  sand  exactly  like  those  of  the  loess ;  and  as  these  are 
often  selected  by  the  aborigines  as  places  of  burial,  they  have 
been  regarded  by  many  as  artificial  mounds,  raised  by  them  for 
that  purpose.  We  regard  them,  however,  as  natural  mounds 
of  loess,  formed  in  the  same  manner  as  the  mounds  of  Niagara 
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limeetone,  by  the  removal  of  the  surrounding  strata  by  denuding 
forces,  and  conclude,  consequently,  that  the  loess  was  originally 
a  continuous  deposit  along  the  river  bluffs  in  this  portion  of  the 
State.  We  can  not  believe  that  the  beds  of  clay  or  the  marly 
sands  above  them  have  been  formed  by  the  decomposition  of 
the  underlying  rock  strata,  but  rather  that  they  are  derived 
from  transported  material  that  has  been  accumulated  while  the 
whole  surface  was  submerged. 

Now,  whether  we  accept  the  views  of  Dr.  Percival,  or  not, 
as  sufficient  to  account  for  the  general  absence  of  coarse  drift 
material  in  the  region  under  consideration,  we  shall  at  least  be 
obliged  to  attribute  this  peculiar  feature  in  the  surface  geology 
of  the  northwestern  portion  of  the  State,  to  some  other  cause 
than  that  of  a  continuous  elevation  of  the  surface  above  the 
water  level,  ever  since  the  formation  of  the  upper  Silurian 
limestones.  It  seems  highly  probable,  at  least,  that  the  drift 
accumulations  were  never  so  thick  in  this  region  as  in  other 
portions  of  the  northwest,  perhaps  for  the  reasons  suggested  by 
Dr.  Percival;  and  that  these  deposits  were  afterwards  modified 
or  entirely  removed,  by  the  action  of  sub-aqueous  currents,  before 
the  final  elevation  of  the  surface  above  the  water  level. 

We  have  dwelt  somewhat  at  length  upon  the  surface  geology 
of  the  State,  because  these  deposits  are  so  gbnerally  disseminated 
that  they  are,  per  force^  brought  under  the  notice  of  almost 
every  inhabitant,  while  there  appears  to  be  a  very  general  lack 
of  anything  like  correct  views,  in  the  minds  of  the  people,  in 
relation  to  the  conditions  under  which  they  have  been  formed, 
or  the  causes  to  which  they  owe  their  origin.  Every  man,  who 
digs  a  cellar  or  sinks  a  well,  necessarily  penetrates  into  these 
deposits,  and  in  every  cut  upon  our  railroads  the  passing 
traveler  has  an  opportunity  of  examining,  to  some  extent,  the 
peculiar  features  of  the  drift ;  and  yet,  how  seldom  do  we  hear 
an  inquiry  made  or  a  passing  remark  to  indicate  that  the 
mind  takes  hold  of  the  phenomena  thus  presented,  or  is  incited 
—6 
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thereby  to  investigate  the  natural  causes  to  which  their  origin 
may  be  attributed. 

Moreover  these  deposits  are  of  the  greatest  importance  to  the 
agricultural  interests  of  the  State,  because  the  soil  is  predicated 
upon  this  superficial  detritus,  and  owes  its  productive  qualities, 
in  part  at  least,  to  its  homogeneous  character.  We  find  in  the 
dynamic  laws,  which  have  resulted  in  the  accumulation  of  the 
superficial  material  with  which  the  stratified  rocks  are  generally 
covered  in  this  State,  all  the  essential  conditions  necessary  for 
the  production  of  a  soil  possessing  great  uniformity  of  texture 
and  almost  unexampled  fertility  over  wide  areas  .of  territory. 
All  the  various  stratified  rocks  and  other  mineral  masses  which 
go  to  make  up  the  solid  strata  of  the  earth's  crust,  have  been 
brought  together  from  an  area  of  several  thousand  square  miles 
in  extent,  and  in  a  finely  comminuted  condition  have  been 
intermingled  in  a  common  mass,  already  prepared  for  the  pro- 
duction of  a  soil  containing  all  the  essential  mineral  ingredients 
for  the  sustenance  and  growth  of  vegetable  life,  and  preserving  a 
remarkably  uniform  character  over  a  wide  extent  of  territory. 

Soils  are  mainly  comjK^sed  of  mineral  matter,  in  a  finely 
comminuted  condition,  to  which  is  added,  from  year  to  year, 
the  vegetable  and  animal  matters  which  accumulate  upon  the 
surface.  If  the  superficial  deposits  are  absent,  the  soil  is  formed 
by  the  decomposition  of  the  stratified  rocks  upon  which  it  rests, 
and  is  subject  to  abrupt  local  changes,  as  we  pass  from  one 
geological  formation  to  another  of  a  different  character.  If  the 
rock  is  a  sandstone,  it  will  form  a  light  sandy  soil;  if  a  clay- 
shale  or  other  argillaceous  rock,  a  heavy  clay  soil  will  be  the 
result;  and  if  a  limestone,  it  will  produce  a  calcareous  soil,  and 
so  on;  and  there  will  necessarily  be  a  marked  change  in  the 
soil  \yitli  every  variation  which  occurs  in  the  character  of  the 
underlying  rock  strata. 

From  what  has  been  already  said  in  regard  to  the  general 
character  of  the  drift  deposits,  and  the  conditions  under  which 
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they  have  been  accumulated,  it  will  be  apparent  to  every 
reflecting  mind  that  no  valuable  deposits  of  mineral  wealth 
could  be  expected  to  occur  in  them.  Nevertheless  the  fragments 
of  native  copper,  lead,  and  iron,  and  bits  of  coal  which  they 
contain  are  often  regarded,  by  the  superficial  observer,  as  indi- 
cative of  valuable  deposits  of  these  minerals,  whereas  the  frag- 
ments themselves  have  been  transported  perhaps  for  hundreds 
of  miles  from  their  original  beds.*  As  well  might  they  expect 
to  find  a  bed  of  granite  or  porphyry  in  the  vicinity  where 
boulders  of  these  rocks  occur,  for  the  metallic  ores,  the  coal 
and  the  copper  have  been  transported  from  distant  localities, 
and  by  the  same  agencies  that  brought  the  boulders.  These 
specimens  are  only  interesting  or  valuable  as  going  to  show 
the  direction  from  which  the  drift  has  come.  The  native  cop- 
per  has  come  from  the  shores  of  Lake  Superior,  the  ores  of  lead 
from  the  Galena  lead  region,  and  the  iron  and  coal  from  the 
coal  measures  of  our  own  State,  over  which  the  drift  currents 
have  passed. 

But  these  deposits  are  by  no  means  destitute  of  useful  and 
valuable  material  for  industrial  use.  The  clays  and  sands  so 
universally  used  for  the  manufacture  of  brick  are  mainly  fur- 
nished by  them,  and  they  are  also  the  great  reservoir  from 
which  our  wells  are  supplied  with  water.  The  blue  clay  at  the 
base  of  the  drift  forms  a  good  material  for  the  manufacture  of 
coarse  pottery  and  drain  tile,  when  mixed  with  a  portion  of  the 
brown  clays  alx)ve  it;  and  the  gravel  beds  furnish  an  inex- 
haustible supply  of  material  for  the  construction  of  roads. 
Extensive  beds  of  peat  are  known  to  exist  in  Northern  Illinois, 
resting  upon  the  drift  clays;  and  as  they  occur  in  a  region 
destitute  of  coal,  and  but  poorly  supplied  with  timber,  this 
resource  for  fuel  promises  to  be  one  of  considerable  importance. 


*  In  a  few  instances  minute  particles  of  gold  have  been  found  in  the  drift,  and  somc- 
tinicj  charlatans,  professing  to  be  geologists,  have  availed  themselves  of  this  fact  to 
proclaim  to  the  world  wonderful  and  valuable  discoveries  of  gold  in  our  State. 
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Since  the  above  was  written,  we  have  examined  the  peat 
deposit  on  what  is  known  as  the  Gat-tail  Sloughy  in  Whiteside 
county.  This  slough  is  in  a  low  swale  or  swamp  that  intersects 
the  highlands  between  the  Mississippi  and  Bock  river,  and  that 
portion  of  it  in  which  the  peat  is  deposited  is  situated  about 
eight  miles  a  little  north  of  west  of  Morrison.  It  was  first  dis- 
covered by  Mr.  Franklin  Dodge,  about  the  year  1856,  when 
he  commenced  working  it,  and .  it  has  been  used  as  a  fuel  for 
burning  lime,  and  for  heating  and  cooking,  in  the  adjacent  farm 
houses,  from  that  time  till  the  present.  The  deposit  has  been 
explored,  and  proved  over  a  surface  about  four  miles  in  length 
and  three-quarters  of  a  mile  in  breadth.  It  has  already  been 
dug,  in  some  places,  to  the  depth  of  nine  feet,  and  is  thought  to 
be  even  much  thicker  than  this.  Iron  rods  have  been  sunk  in 
it  to  the  depth  of  twelve  feet,  without  any  perceptible  change 
in  the  general  character  of  the  deposit.  When  dried  it  is  of  a 
dark  brown  color,  quite  free,  apparently,  from  all  earthy  matters, 
and  bums  freely.  It  is  cut  from  the  bed  in  brick-shaped  pieces, 
about  eighteen  inches  long,  four  inches  wide  and  four  inches 
thick.  It  is  said  to  coke  well,  and  if  so,  it  becomes  a  very  val- 
uable fuel  for  the  manufacture  of  iron  and  steel.  This  material, 
when  dried  for  use,  is  worth,  on  the  ground,  about  four  dollars 
per  cord,  or  the  same  price  as  ordinary  hard  wood. 

"A  patent  has  been  obtained  by  Mr.  Williams,*  managing 
Director  of  the  Dublin  Steam  Navigation  Company,  for  a  method 
of  converting  the  lightest  peat  into  the  following  products:  1st, 
a  brown  combustible  solid,  denser  than  oak  wood ;  2d,  a  char- 
coal twice  as  compact  as  that  made  from  hard  wood;  3d,  a 
factitious  coal;  and  4th,  a  factitious  coke — each  of  which  pos- 
sesses very  valuable  properties.  This  turf  charcoal  of  Mr. 
Williams  has  been  demonstrated  to  be  20  per  cent,  more  com- 
bustible than  that  made  from  oak  wood;  but  one  of  the  most 
important  results  of  this  invention,  to  the  interests  of  steam 


*  See  Ures'  Dictionary  of  Science  and  Arts,  Vol.  2,  p.  873. 
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navigation,  is  that  by  adding  25  per  cent,  of  the  factitious  coal 
made  from  peat  to  the  ordinary  pit-coal  used  on  these  steamers, 
a  saving  of  30  per  cent,  is  obtained  in  the  stowage  of  fuel,  1250 
pounds  of  the  mixed  fuel  being  equivalent  for  the  generation  of 
steam  to  1750  pounds  of  pit^coal.  Experiments  have  also 
proved  that  the  coke  from  ordinary  turf  seems  to  be  capable  of 
producing  a  far  more  intense  heat  than  common  charcoal.  It 
has  been  found  preferable  to  all  other  fuel  for  case-hardening 
iron,  tempering  steel,  forging  horse  shoes,  and  welding  gun 
barrels." 

Peat  is  no  doubt  formed  from  a  succulent  vegetation,  such  as 
the  grasses,  marsh  plants  and  mosses  that  accumulate,  year 
after  year,  on  the  surface  of  swamps  and  low  marshy  lands. 
According  to  Dana,  (Manual  of  Geology,  p.  613,)  "the  peat  of 
temperate  climates  is  due  to  the  growth  of  mosses  belonging  to 
the  genus  Sphagnum.  This  plant  forms  a  loose  turf,  and  has 
the  property  of  dying  at  the  extremity  of  the  roots  as  it  increases 
above;  and  it  thus  may  gradually  form  a  bed  of  great  thick- 
ness. The  roots  and  leaves  of  other  plants,  or  their  branches 
and  stumps,  and  any  other  vegetation  present,  may  contribute 
to  the  accumulation  of  the  bed." 

Certain  antiseptic  conditions  are  almost  always  observed  in 
peat  swamps,  by  which  any  animal  matter  that  becomes  em- 
bedded in  them  is  sometimes  preserved  for  ages  without  under- 
going decomposition;  and  the  preservation  of  the  vegetable 
matter  that  forms  the  peat  may  be,  in  part,  due  to  the  same 
cause.  Human  bodies  are  said  to  have  been  exhumed  from  the 
peat-mosses  of  England  and  Ireland,  where  they  had  been 
buried  for  centuries,  and  yet  decomposition  had  not  taken  place, 
though  the  flesh  had  been  transformed  into  adipocet-e.  The 
remains  of  the  great  Irish  elk,  an  animal  now  extinct,  is  often 
found  in  the  peat  bogs  of  Ireland,  associated  with  the  canoes 
and  stone  implements  of  the  savage  islander,  and  hence  these 
deposits  become  of  great  interest  to  the  antiquarian;  and  the 
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evidences  which  these  fossils  afford,  in  relation  to  the  character 
of  the  early  inhabitants  of  the  island,  are  both  interesting  and 
instructive. 

No  animal  remains  have,  as  yet,  been  discovered  in  the  peat 
beds  of  Northern  Illinois,  so  far  as  we  have  been  able  to  learn ; 
but  it  is  quite  likely  that,  when  these  beds  come  to  be  more 
extensively  worked,  such  fossils  will  be  found ;  and  it  is  very 
desirable  that  all  persons  engaged  about  a  peat  bed  should 
understand  the  importance  of  preserving  every  bone,  or  other 
relic  of  the  animal  kingdom,  that  may  be  met  with  in  the  prose-  ' 
cution  of  their  labor,  and  especially  any  remains  of  man^  or  his 
works,  that  may  be  there  embedded,  and  to  note  with  care  the 
position  they  hold,  or  the  depth  at  which  they  are  found  below 
the  surface.  And  I  would  desire  to  impress  this  fact  upon  the 
citizens  of  all  portions  of  this  State  that  all  fossils  of  this  kind, 
found  within  our  own  borders,  are  of  much  greater  value  and 
interest  to  the  people  of  our  own  State  than  they  possibly  can 
be  to  the  owners  of  any  eastern  museum. 

The  conditions  which  prevailed  during  the  drift  period  do 
not  appear  to  have  been  favorable  for  the  preser\^ation  of  the 
remains  of  organic  beings,  and  hence  fossils  are  of  rare  occurrence 
in  the  true  drift.  The  trunks  and  branches  of  coniferous  trees, 
belonging,  apparently,  to  existing  species,  are  quite  common  in 
the  blue  clays  at  the  base  of  the  drift;  and  in  the  brown  clays 
above,  the  remains  of  the  Mammoth,  the  Mastodon  and  the 
Peccary  are  occasionally  met  with.  The  fine  fragment  of  a 
Mastodon's  jaw,  with  the  teeth,  found  at  Alton,  was  obtained 
from  a  bed  of  local  drift  underlying  the  loess  of  the  bluffs, 
which,  at  this  point,  was  about  thirty  feet  thick,  and  remained 
in  situ  a1x)ve  the  bed  from  which  the  fossils  were  taken.  Stone 
axes  and  flint  spear-heads  are  also  found  in  the  same  horizon, 
indicating  that  the  human  race  was  cotemporary  with  the 
extinct  mammalia  of  the  Quaternary  period. 

The  remains  of  a  Mammoth  were  found,  a  few  years  since, 
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at  Peoria,  in  the  modified  drift  gravel  that  forms  the  bluffs  back 
of  the  city,  and  a  part  of  a  tooth,  with  a  portion  of  the  jaw-bone 
to  which  it  was  attached,  was  presented  to  the  State  Cabinet 
by  the  discoverer,  where  it  is  still  preserved.  A  fine  tooth  of  a 
Mastodon  was  also  found  in  Gallatin  county,  and  presented  to 
the  State  Cabinet,  but  under  what  conditions  it  was  found  is 
not.  at  present,  known.  A  tooth  of  a  Mammoth  was  found  by 
Mr.  David  Miller,  in  a  sand  drift,  near  the  South  Fork  of  the 
Sangamon  river,  in  Christian  county,  and  was  presented  by  him 
to  the  State  Cabinet.  This  specimen  is  of  a  chalky-white  color, 
and  docs  not  appear  to  have  been  impregnated  with  any  min- 
eral substance  since  it  was  embedded  in  the  earth. 

In  the  Galena  lead  region  the  remains  of  extmct  mammalia 
have  been  found,  in  considerable  abundance,  in  the  brown  clays 
that  overlie  the  limestones,  and  also  in  the  crevices  of  the  lime- 
stone, into  which  they  have  been  drifted  by  aqueous  agencies. 
Nearly  all  the  specimens  found  in  this  region  have  been  sent  to 
eastern  cabinets. 

It  is  a  matter  of  regret  that  the  original  position  in  which 
these  fossils  are  found,  is  so  seldom  determined  with  accuracy 
by  those  who  accidentally  discover  them,  as  every  fact  of  this 
kind,  if  carefully  noted,  tends  to  throw  some  additional  light 
on  the  question  tus  to  when  these  animals  finally  tecame  extinct, 
and  is  of  scientific  value  to  the  practical  geologist.  They  appear 
to  be  most  generally  obtained  from  the  upper  part  of  the  drift, 
on  the  highlands,  or  from  the  modified  drift  of  the  river  valleys. 


CHAPTER    II. 

STRATIGRAPHICAL  GEOLOGY,  TERTIARY  DEPOSITS  AND  COAL 

MEASURES. 


STRATIGRAPHICAL  GEOLOGY. 

The  subjoined  vertical  section  (Sec.  1)  is  given  to  illustrate 
the  order  of  succession  and  comparative  thickness  of  the  several 
formations  which  have  been  discovered  and  identified  during 
the  progress  of  the  geological  survey,  and  will  be  found  to  com- 
prise all  the  important  sub-divisions  of  the  strata,  that  appear 
above  the  surface,  within  the  limits  of  the  State. 

For  the  sub-divisions  of  the  Silurian  and  Devonian  systems, 
we  have  adopted  the  nomenclature  of  the  New  York  Reports, 
so  far  as  we  could  positively  identify  our  strata  with  those  of 
that  State,  because  the  latter  are  generally  understood  by  all 
students  of  geological  science,  both  in  this  country  and  in 
Europe.  For  the  different  members  of  the  sub-carboniferous 
limestone  series,  we  have  accepted,  in  part,  the  names  proposed 
in  the  Missouri  and  Iowa  Reports,  with  such  changes  as  we 
believe  the  interests  of  science  demand.  In  regard  to  these 
sub-divisions,  a  few  words  of  explanation  and  a  simple  statement 
of  facts  may  not  be  out  of  place  at  this  time. 

In  the  spring  of  1853,  while  acting  as  Assistant  Geologist  in 
the  Illinois  Survey,  I  was  directed  by  Dr.  Norwood,  at  that 
time  the  State  Geologist,  to  go  to  Randolph  county,  and  deter- 
mine, if  possible,  the  relative  position  of  the  St.  Louis  limestone 
and  the  beds  fonning  the  river  blufis  at  Chester;  and  it  is. 


Sec.  I. 
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perhaps,  proper  to  state  that,  up  to  that  time,  the  former  were 
supposed  to  overlie  the  latter  beds. 

At  Prairie  du  Rocher,  in  the  northern  part  of  the  county,  I 
found  the  St.  Louis  limestone  in  situ,  forming  the  entire  bluflF, 
and  two  miles  below  I  saw  this  limestone  passing  under  a 
massive  brown  sandstone,  more  than  a  hundred  feet  in  thick- 
ness. Six  miles  below  Prairie  du  Kocher  this  sandstone  also 
passed  below  the  surface,  and  was  succeeded  by  another  lime- 
stone formation,  which  was  traced  continuously  to  Chester,  and 
from  there  south  along  the  river  bluflfs  into  Jackson  county, 
where  it  was  overlaid  by  the  sandstones  that  form  the  base  of 
the  Coal  Measures.  I  returned  to  New  Harmony,  Indiana,  the 
headquarters  of  the  survey  at  that  time,  and  communicated  the 
results  to  Dr.  Norwood,  with  a  copy  of  my  notes  and  a  section, 
in  which  I  designated  the  beds  at  Chester  as  the  Chester  lime- 
stone. He  expressed  some  doubts  as  to  the  correctness  of  the 
conclusions  to  which  I  had  arrived,  l^ecause  they  conflicted  with 
the  view.s  of  most  western  geologists,  especially  those  of  Missouri, 
and  he  proposed  going  over  the  ground  with  me,  for  the  purpose 
of  reviewing  the  section  I  had  made.  Accordingly  in  the 
autumn  of  the  same  year  I  revisited  that  region,  in  company 
with  Dr.  Norwood,  and  we  retraced  the  bluffs  from  the  Big 
Muddy  river,  in  Jackson  county,  to  Prairie  du  Rocher,  in 
Randolph  county,  confirming  to  his  entire  satisfaction  the  cor- 
rectness of  the  section  previously  made.  Holding  a  subordinate 
position  in  the  survey,  I  did  not  feel  at  literty  to  publish  the 
facts  I  observed  in  the  prosecution  of  my  labors  in  the  field, 
and  as  they  were  not  announced  by  the  Chief  of  the  Survey, 
who  alone  had  the  authority  to  make  known  the  scientific 
results  attained  in  the  prosecution  of  the  work,  these  facts 
remained  unknown,  except  to  the  members  of  the  Illinois  corps. 

On  the  appearance  of  the  Missouri  Report,  in  1855,  in  which 
all  the  limestones,  containing  the  screw-shaped  fossil  known  as 
Arcliimedes,  were  grouped  together  under  the  name  of  Archi- 
—7 
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medes  limestone,  and  placed  below  the  St.  Louis  limestone,  I 
informed  Prof.  Hall,  with  whom  I  was  then  engaged  in  the 
Iowa  survey,  of  the  result  of  the  observations  I  had  previously 
made  in  Illinois,  and  the  true  sequence  of  the  strata,  as  deter- 
mined in  the  section  above  named ;  and  he  at  once  proposed 
that,  at  the  conclusion  of  our  field  of  labors  in  Iowa,  for  that 
season,  we  should  go  to  Randolph  county,  that  he  might  verify, 
by  personal  observation,  the  conclusions  at  which  I  had  arrived. 
Accordingly,  in  October  of  that  year,  we  went  together  to  that 
county,  and  tor  the  third  time  I  traced  the  bluffs,  on  foot,  from 
Prairie  du  Rocher  to  Chester,  and  for  the  second  time  verified 
the  results  of  my  first  examination.  In  the  following  year, 
(1856)  Prof  Hall  read  a  paper  before  a  meeting  of  the  Albany 
Institute,  in  which  the  sub-divisions  of  the  sub-carboniferous 
limestone  are  given  substantially  as  they  subsequently  appeared 
in  the  Iowa  Report.  His  reasons  for  substituting  the  name  of 
Kashaskia  for  Chester  limestone  do  not  appear,  and  we  prefer 
to  retain  the  name  first  given  to  it,  when  its  true  position  in 
the  series  was  determined. 

The  name  Ferruginous  sandstone  was  first  used  in  the  Mis- 
souri Report,  and  was  indiscriminately  applied  to  the  conglom- 
erate at  the  base  of  the  Coal  Measures,  and  to  the  massive 
sandstone  deposit  which  separates  the  Chester  from  the  St. 
Louis  limestone,  the  authors  mistaking  the  marked  differences 
presented  in  the  character  of  these  beds  for  lithological  changes 
in  the  same  formation.  In  the  Iowa  Report,  this  name  was 
retained  for  the  last  named  sandstone,  but  as  it  really  belongs 
to  the  Chester  group,  and  the  term  ferruginous  aandstmie  is 
applicable  to  the  other  arenaceous  members  of  the  group  as  well, 
we  have  rejected  it,  and  in  our  general  section  include  this 
sandstone  as  a  lower  member  of  the  Chester  series,  using  the 
term  lower  Chester  sandstone  to  designate  it  from  the  other 
sandstones  of  this  group. 

The  argillaceous  shales  and  magnesian  limestones  exposed 
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above  the  geode  bed  at  Warsaw,  in  Hancock  county,  and  the 
oolitic  limestone  three  miles  above  Alton,  in  Madison  county, 
and  similar  beds  at  Spergen  Hill,  and  three  miles  west  of  Bloom- 
ington,  in  Indiana,  were  regarded  by  Prof.  Hall  as  forming  a 
separate  division  of  the  sub-carboniferous  series  which,  in  the 
Iowa  Keport,  was  designated  the  Warsaw  limestone.  The 
organic  remains  of  these  beds,  on  further  examination  of  many 
localities,  show  them  to  be  so  intimately  related  to  the  St.  Louis 
limestone,  that  we  have  included  them  together,  in  our  general 
section,  under  the  name  of  the  St.  Louis  group.  The  varied 
lithological  characters  presented  by  the  different  divisions  of 
the  group,  at  different  localities,  no  doubt  resulted  from  the 
local  conditions  under  which  the  sediments  of  which  they  were 
formed  accumulated,  and  were  not  such  as  to  effect  that  marked 
change  in  the  conditions  of  organic  life  which  characterize  the 
other  divisions  of  the  sub-carboniferous  series. 

In  the  Iowa  Report,  published  in  1858,  Prof.  Hall  referred 
the  arenaceous  and  calcareous  beds  at  Burlington,  Iowa,  which 
underlie  the  Burlington  limestone  and  overlie  the  Black  slate 
formation  of  the  west,  to  the  age  of  the  Chemung  group  of  New 
York,  and  subsequently  in  the  Thirteenth  Report  of  the  Regents 
of  the  New  York  University,  published  in  1860,  he  referred  the 
equivalent  beds  at  Rockford,  Indiana,  to  the  Marcellus  shale 
which  forms  the  base  of  the  Hamilton  group  of  the  New  York 
series. 

In  a  paper  on  the  age  of  the  Goniatite  limestone  of  Rockford, 
Indiana,  by  Meek  and  Worthen,  published  in  the  American 
Journal  of  Science,  for  September,  1861,  the  name  Kitiderhooh 
Group  was  proposed  to  uiclude  not  only  the  Goniatite  limestone 
of  Rockford,  but  all  the  equivalent  strata  in  the  west  hitherto 
referred  to  the  age  of  the  Chemung.  We  also  showed,  in  the 
paper  above  referred  to,  that  the  Rockford  beds  could  not 
belong  to  the  horizon  of  the  Marcellus  shale,  because  they  over- 
lie not  only  the  Hamilton  limestone,  but  the  Black  slate,  which 
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we  regarded  as  the  equivalent  of  the  Genessee  slate.  During 
the  same  month,  Prof.  Hall  issued  a  supplementary  note  to 
page  95  of  the  Thirteenth  Report  of  the  Regents  (which,  by  the 
way,  was  only  inserted  in  a  part  of  the  edition),  in  which  he 
modified  his  previously  expressed  opinion  in  regard  to  the  age 
of  the  Goniatite  bed  at  Rockford,  Indiana,  and  carried  it  up  to 
the  age  of  the  Chemung  group,  and  at  the  same  time  admitted 
that  the  underlying  Black  slate  might  be  the  equivalent  of  the 
Genessee  slate,  instead  of  belonging,  as  he  had  previously  sup- 
posed, to  the  Marcellus  shale.  The  reason  assigned  for  this 
change  of  opinion  is,  the  discovery  of  a  Goniatite  in  beds  in 
Ohio,  supposed  to  represent  the  Chemung,  identical  with  a 
Rockford  species.  It  is  now  generally  admitted  that  there  is 
no  specific  identity  between  the  fossils  of  the  Chemung  or  any 
other  division  of  the  Devonian  system  in  New  York,  and  the 
Kinderhook  group  of  the  West;  and  believing  the  latter  to  be 
Carboniferous,  and  not  Devonian,  we  have  retained  the  name 
originally  proposed  by  us  for  this  group,  and  placed  it  i^  the 
general  section  at  the  base  of  the  carboniferous  series,  where  it 
evidently  belongs. 

In  describing  the  several  formations  represented  in  the  fore- 
going section,  we  shall  take  them  up  in  their  regular  order  of 
sequence,  from  the  newest  or  uppermost  downward,  just  as  they 
would  present  themselves  before  us  in  a  single  vertical  section. 

TERTL\RY. 

This  system  has  only  been  identified  in  the  southern  portion 
of  the  State,  and  appears  to  attain  its  greatest  development  in 
Pulaski  county,  where  it  is  represented  by  a  series  of  stratified 
sands  and  clays  of  various  colors,  with  beds  of  siliceous  gravel, 
often  cemented  into  a  ferruginous  conglomerate  by  the  infiltra- 
tion of  a  hydroxy d  of  iron.  A  marked  feature  of  this  system, 
in  Pulaski  county,  is  the  presence  of  a  bed  of  green  marly 
sandy  which,  from  its  lithological  characters,  was  at  first  sup- 
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posed  to  be  thje  equivalent  of  the  Cretaceous  green  sand  of  New 
Jersey.  An  examination  of  the  fossils  which  it  affords,  how- 
ever, seem  to  leave  no  doubt  of  its  Tertiary  age.  They  consist 
of  marine  shells,  belonging  to  the  genera  CucuUea  and  Turri- 
tella,  in  the  form  of  casts,  the  shell  itself  having  been  dissolved 
and  entirely  removed,  so  as  to  preclude  the  possibility  of  specific 
identification.  A  single  shark's  tooth  was  obtained  from  this 
bed  near  Caledonia.  Along  the  edge  of  the  Ohio,  at  Caledonia, 
there  is  a  thin  bed  of  lignite  to  be  seen,  at  extreme  low  water. 
It  is  only  a  few  inches  thick,  and  forms  the  lowest  stratum  of 
the  Tertiary  exposed  in  that  vicinity. 

At  Fort  Massac,  on  the  Ohio,  just  above  Metropolis,  the 
ferruginous  conglomerate  already  mentioned  is  from  forty  to 
fifty  feet  in  thickness,  and  a  similar  bed  caps  some  of  the  high- 
est hills  in  Union  county,  from  which  they  have  derived  the 
local  name  of  Iron  Mountains.  This  conglomerate  is  made  up 
of  cherty  pebbles,  cemented  with  iron  ore  or  ^' limonite,''  the 
latter  in  some  cases  constituting  as  much  as  one-half  the 
entire  mass.  If  the  inclosed  pebbles  were  limestone,  to  act 
as  a  flux  to  the  ore,  it  would  no  doubt  prove  a  valuable  deposit 
of  iron;  but  as  they  appear  to  be  entirely  siliceous,  it  can 
scarcely  be  made  available  for  the  production  of  metallic  iron. 

In  Alexander  county,  near  Santa  Fe,  there  is  a  bed  of  soft 
quartzose  sandstone  exposed  in  the  river  bluff,  which  we  regard 
as  of  Tertiary  age ;  and  in  the  hills,  about  a  mile  and  a  half 
back  of  the  town,  there  is  an  exposure  of  very  hard  quartzite, 
which  appears  to  be  of  the  same  age.  Some  excellent  clays  for 
potters'  use  occur  near  the  river,  just  above  Santa  Fe,  from 
which  an  excellent  article  of  stone-ware  has  been  made.  Sili- 
ceous wood,  in  a  fine  state  of  preservation,  has  been  found 
quite  abundant  in  the  Tertiary  beds  in  Pulaski  and  Alexander 
counties. 

Although  no  Tertiary  beds  have  been  identified  north  of 
Union  county,  yet  certain  facts  have  been  observed  which  indi- 
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cate  their  occurrence,  in  local  patches,  at  least,  as  far  north  as 
the  mouth  of  Skunk  river,  in  Iowa.  We  have  obtained  four 
specimens  of  shark  teeth,  belongmg  to  as  many  different  species, 
all  apparently  of  Tertiary  types,  three  of  which  were  found  in 
the  alluvial  sands  pf  the  Mississippi  and  Des  Moine  rivers,  in 
the  vicinity  of  Warsaw,  in  Hancock  county,  and  the  fourth 
from  Skunk  river,  in  Iowa,  a  few  miles  above  the  mouth  of 
that  stream.  These  fossils  were  not  found  in  the  original 
matrix  in  which  they  were  embedded,  it  is  true,  but  their  per- 
fect condition,  taken  in  connection  with  their  fragile  character, 
renders  it  almost  certain  that  they  have  not  been  transported 
from  remote  localities  by  ordinary  drift  agencies.  They  must 
have  come  from  some  patches  of  Tertiary  beds,  originally 
deposited  in  this  region,  and  perhaps  still  remaining  hidden 
beneath  the  alluvial  beds  of  the  Mississippi  valley. 

In  Hancock  county,  a  thin  bed  of  ferruginous  conglomerate 
has  been  observed  in  situ  at  one  or  two  localities  at  the  base  of 
the  drift,  which  can  not  be  distinguished,  in  hand  specimens, 
from  the  Tertiary  conglomerate  of  Southern  Illinois;  and  frag- 
ments of  a  similar  kind  of  rock  are  common  in  the  drift  in  that 
part  of  the  State.  From  these  facts  it  seems  probable  that  the 
waters  of  the  Tertiary  ocean  once  extended  up  the  valley  of  the 
Mississippi  at  least  as  far  as  the  mouth  of  Skunk  river,  m  Iowa, 
and  that  rocks  of  Tertiary  age  have  once  been  deposited  at 
least  three  hundred  miles  further  north,  in  that  valley,  than 
they  are  now  known  to  occur. 

Leaving  the  Tertiary  beds,  and  passing  downwards  in  the 
geological  scale,  we  find,  on  comparing  the  section  of  the  geo- 
logical systems  of  our  own  State  with  that  where  the  sequence 
of  strata  is  complete,  as  shown  in  a  former  chapter,  that  there 
is  a  hiatus  in  the  Illinois  section,  embracing  three  entire  geo- 
logical systems.  Their  absence  would  indicate  that  the  surface 
of  this  State  wa.s  elevated  above  the  ocean's  level  during  the 
whole  period  of  time  that  was  consumed  in  the  deposition  of  the 
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Cretaceous,  Jurassic  and  Triassic  systems  in  other  portions  of 
this  continent. 

In  March,  1858,  Dr.  J.  G.  Norwood,  the  former  Director  of 
the  Geological  Survey  of  Illinois,  read  a  paper  before  the  St. 
Louis  Academy  of  Science,  announcing  the  discovery  of  Permian 
rocks  in  Henry,  Bureau  and  LaSalle  counties,  in  Northern  Illi- 
nois. Upon  what  evidence  his  conclusions  were  based  does  not 
appear,  for  there  certainly  were  no  fossils  in  the  State  Cabinet 
at  that  time,  from  Northern  Illinois,  that  indicated  the  existence 
of  any  stratified  rock  in  that  portion  of  the  State,  above  the 
horizon  of  the  true  Coal  Measures. 

In  May,  of  the  same  year,  the  writer  exhibited  at  the  Balti- 
more meeting  of  the  American  Scientific  Association,  a  collec- 
tion of  fossils  from  Gallatin  county,  in  Southern  Illinois,  some 
of  which  were  admitted  to  present  as  strongly  marked  Permian 
features  as  those  from  beds  referred,  by  Prof.  Swallow,  to  the 
lower  Permian  series  of  Kansas,  which  were  there  present  for 
comparison.  These  fossils  were  collected  by  Dr.  Norwood  and 
myself  in  the  summer  of  1853,  and  had,  ever  since  that  time, 
been  in  the  State  Cabinet,  and  were  recognized  as  Coal  Meas- 
ure fossils.  In  the  discussion  of  the  Pdrmian  question  at  Balti- 
more, we  contended  that  the  paleontological  evidence  presented 
even  by  the  Kansas  specimens  themselves,  taken  as  a  whole, 
was  not  sufficient  to  establish  the  existence  of  a  system  distinct 
from  the  Coal  Measures,  but  on  the  contrary  tended  to  prove 
that  the  so-called  Permian  system  of  Europe  was  the  equivalent 
of  a  series  of  strata  in  this  country  in  no  way  separable  from 
the  great  western  coal  field.  Holding,  still,  to  this  view  of  the 
question,  we  have  omitted  the  name,  Permian,  in  our  general 
section,  believing  that  the  beds  from  which  the  fossils  from  this 
State  exhibited  at  Baltimore,  w^ere  obtained,  do  not  come  pro- 
perly, within  the  division  of  the  series  to  which  that  name  has 
been  applied  in  Europe,  though  evidently  of  the  same  age  as 
the  beds  called  lower  Pennian  by  Prof.  Swallow,  in  Kansas. 
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This  term  is  applied  to  a  certain  series  of  strata  which  con- 
tain all  the  principal  coal  beds  and  seams,  and  forms  the  upper 
division  of  the  Carboniferous  system.  These  measures  consist 
of  repeated  alternations  of  sandstones,  shales,  bituminous  slates, 
thin  bands  of  limestone,  and  seams  of  coal,  with  the  under-clays 
which  usually  accompany  them.  In  Southern  Illinois  they 
attain  an  aggregate  thickness  of  ten  or  twelve  hundred  feet, 
while  in  the  Northern  portion  of  the  State  their  entire  thickness 
does  not  exceed  five  or  six  hundred  feet. 

This  division  of  the  Carboniferous  system  is  a  grand  reposi- 
tory of  mineral  wealth,  by  far  the  most  important  and  valuable 
at  present  known  within  the  limits  of  the  State.  It  affords  an 
inexhaustible  store  of  mineral  fuel,  in  addition  to  the  valuable 
deposits  of  iron  ore,  potters'  clay,  fire  clay  and  building  stone, 
which  abound  in  it  at  some  localities. 

The  steam  engine  has  become  the  indispensible  agent  of 
productive  industry  throughout  the  civilized  world,  and  that 
country  which  possesses  the  greatest  facilities  for  the  cheap 
generation  of  steam  power,  all  other  things  beings  equal,  will 
inevitably  take  the  advance  in  commerce  and  manufactures, 
and  must,  consequently,  progress  with  rapid  strides  on  the 
highway  to  national  wealth  and  power.  Coal  is  the  cheapest 
fuel  at  present  known  for  the  generation  of  steam,  and  as  the 
population  of  the  State  increases,  and  its  commercial  interests 
are  more  fully  developed,  creating  a  greatly  increased  demand 
for  mineral  fuel,  the  value  of  our  coal  mines  will  be  more  highly 
appreciated,  and  the  important  bearmg  of  these  fuel  resources 
on  our  future  prosperity  )will  be  better  understood. 

In  our  general  description  of  these  measures,  we  shall  include 
with  them  the  conglomerate  sandstones  at  the  base  of  the  true 
coal  measures,  which  have  heretofore  been  called  "barren 
measures"  or  Millstone-grit.  We  do  so  for  the  reason  that  they 
contain,  in  this  State,  coal  seams  of  workable  thickness,  and 
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shade  into  the  true  coal  measures  in  such  a  manner  that  it  is 
quite  difficult  to  fix  any  dividing  line  between  them — thus 
showing  that  they  were  deposited  after  the  commencement  of 
the  peculiar  physical  conditions  that  characterized  the  great 
coal  forming  era.  In  the  southern  part  of  the  State  these 
^'barren  measures"  arc  from  two  to  three  hundred  feet  in  thick- 
ness, and  at  some  points  contain  well  defined  coal  seams,  though 
they  are  generally  local  in  their  character. 

The  coal-bearing  strata,  or  coal  measures,  cover  more  than 
two-thirds  of  the  surface  of  the  entire  State,  comprising  a  larger 
area  of  coal  lands  than  can  be  found  within  the  boundaries  of 
any  other  State  in  the  Union.  Nevertheless  it  is  by  no  means 
certain  that  coal  seams,  of  sufficient  thickness  to  be  worked  with 
profit,  can  be  found  every  where  within  this  area,  and  the  boring 
at  Springfield  for  an  artesian  w^ell  appeared  to  show,  according 
to  the  report  of  those  who  were  employed  to  do  the  work,  that 
although  the  thickness  of  the  coal  measures  passed  through  in 
the  boring  was  about  five  hundred  feet,  yet  no  coal  w  as  pene- 
trated except  the  thin  18-inch  seam  which  outcrops  on  all  the 
small  streams  in  the  vicinity,  and  was  found  about  forty  feet 
below  the  surface,  at  the  well.  We  are  inclined,  however,  to 
doubt  the  reliability  of  the  observations  made  at  this  well ; 
nevertheless  it  may  be  true  that  the  lower  seams  have  thinned 
out  at  this  point,  or  are  replaced  by  bituminous  shales.* 

The  productive  coal  measures,  where  fully  developed,  even 
as  far  north  as  Fulton  and  Peoria  counties,  contain  at  least  five 
or  six  workable  beds  of  coal,  having  an  aggregate  thickness  of 
nearly  twenty  feet.  In  a  section,  made  by  Dr.  D.  D.  Owen,  of 
the  Coal  Measures  of  Southern  Illinois,  and  published  in  his 
report  for  the  Shawneetown  Mming  Company,  there  are  twelve 
coal  seams,  with  an  aggregate  thickness  of  about  thirty-five 


*XoTE. — While  these  sheets  are  going  through  the  press,  a  boring  at  Jamestown, 
six  miles  east  of  Springfield,  has  shown  the  existence  there  of  a  coal  seam  7  feet  thick, 
at  a  depth  of  about  200  feet,  which  no  doubt  underlies  this  city  and  the  adjacent 
region. 

—8 
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feet.  These  are  included  in  about  eight  hundred  and  sixty  feet 
of  strata,  immediately  above  the  conglomerate  sandstone,  and 
extending  upward  to  what  is  known,  in  the  Kentucky  section, 
as  the  Anvil-rock  sandstone.  From  the  investigations  of  Prof. 
Lesquereux,  given  in  a  subsequent  chapter  of  this  report,  it 
appears  that  the  lower  coal  seams  are  restricted  to  the  Central 
and  Southern  portion  of  this  State,  while  the  upper  seams 
extend  to  the  northern  confines  of  the  coal  field,  and  are  the 
ones  mainly  to  be  relied  on,  in  that  part  of  the  State,  for  a 
supply  of  coal. 

This  remarkable  distribution  of  the  coal  measures,  in  this 
State,  results  from  a  gradual  suhsidence  of  the  entire  surface  of 
ifie  Illinois  coaljield,  during  the  coed  era;  from  which  cause  each 
succeeding  division  of  the  coal  measures  was  extended  in  a 
northerly  direction,  so  as  to  cover  a  larger  area  in  that  direction 
than  the  one  which  had  preceded  it. 

The  fact  was  already  generally  known,  that  during  the 
deposit  of  the  whole  series  of  strata  underlying  the  coal  meas- 
ures, from  the  top  of  the  sub-carboniferous  limestone  to  the  base 
of  the  upper  Silurian,  the  northern  shore  of  the  paleozic  ocean 
was  gradually  rising  above  the  water  level,  in  consequence  of 
which,  the  boundaries  of  each  succeeding  grouj)  of  rocks  was 
curtailed  in  its  northern  extension  Ix^fore  reaching  the  limits 
attained  by  the  preceding  one;  and  the  whole  surface  being 
again  brought  to  the  ocean  level  and  frequently  submerged 
during  the  coal  era,  the  coal  measures  were  found  to  overlie 
unconformably  all  the  subordinate  formations,  successively, 
from  the  St.  Peter  s  sandstone  of  the  lower  Silurian  era  to  the 
Chester  limestone,  which  is  the  upper  member  of  the  sul>car- 
boniferous  limestones,  and  which  would  have  formed  the  sub- 
stratum on  which  the  coal  measures  would  have  rested  over 
the  whole  area  of  the  State,  but  for  the  elevatory  process 
already  mentioned. 

But  it  was  not  known,  until  the  facts  were  brought  to  light 
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by  the  recent  investigations  of  the  Geological  Survey,  that  this 
subsidence  of  the  coal  era  was  as  gradual  as  the  preceding  ele- 
vation had  been,  and  in  consequence  of  this  the  upper  portion 
of  the  coal  measures  only  had  been  deposited  in  the  Northern 
portion  of  the  State.  This  will,  perhaps,  also  account  for  the 
apparent  unequal  distribution  of  the  coal  in  different  portions 
of  the  coal  field,  because  the  coal  seams  occur  at  certain  horizons 
in  the  measures,  and  are  separated,  in  some  cases,  hy  one  or 
two  hundred  feet  of  strata  that  contain  no  workable  coal,  as 
may  be  seen  by  reference  to  the  sections  given  in  the  detailed 
surveys  of  the  various  counties,  as  well  as  in  the  report  of  Prof 
Lesquereux  on  the  general  distribution  of  the  coal,  in  a  subse- 
quent chapter. 

The  opinion  has  been  entertained  and  exj^ressed,  by  some 
Geologists,  that  the  Illinois  coal  field  was  not  a  continuous 
basin,  but  rather  a  series  of  small  basins,  which  were  separated 
from  each  other  by  outcrops  of  the  older  rocks.  This  opinion 
I  believe  was  first  advanced  by  Dr.  R.  P.  Stevens,  and  after- 
wards received  the  indorsement  of  Dr.  Norwood,*  and,  more 
recently,  has  been  repeated  by  itinerant  lecturers  and  amateur 
geologists,  who  attempt  to  explain,  in  this  way,  the  irregular 
distribution  of  the  coal  in  different  portions  of  the  State.  If 
this  were  really  the  case,  then  we  should  expect  to  find  these 
sub-carboniferous  rocks  outcropping  at  various  localities  within 
the  limits  of  the  coal  field,  in  the  anti-clinal  axes  sei)arating 
these  coal  basins.  But  no  localities  have  l>een  cited,  so  far  as 
we  know,  by  those  professing  to  entertain  these  views,  where 
such  outcrops  can  be  seen,  and  we  have  not  been  able  to  dis- 
cover, in  our  investigations  in  various  portions  of  the  State,  a 
single  locality  of  this  kind. 

From  the  northern  boundaries  of  the  coal  field,  in  LaSalle 
and  the  adjoining  counties,  to  its  southern  limits,  near  the 
Ohio  river,  and  from  its  western  boundary  to  the  Wabash,  no 

*  See  Dr.  Norwood's  Report  ou  Illinois  Coals,  page  01. 
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such  axis  has  been  seen.  And  moreover,  every  boring  attempted 
in  the  State,  within  the  recognized  limits  of  the  coal  field,  has 
revealed  the  existence  of  the  coal  measure  strata,  although  not 
always  showing  the  presence  of  the  coal  beds.  It  is  true  that 
we  find,  in  some  of  the  river  valleys,  exposures  of  sub-carbon- 
iferous rocks,  while  coal  is  found  on  either  side  of  the  valley; 
but  it  is  always  at  its  proper  and  higher  level,  and  its  absence 
in  the  valley  is  simply  due  to  the  erosion  and  removal  of  the 
strata,  by  the  denuding  forces  which  excavated  the  valley,  to 
a  lower  level  than  that  occupied  by  the  coal  measures. 

It  is  also  true  that  the  limestones,  on  which  the  coal  meafc>- 
ures  rest,  presented  an  uneven  surface  for  the  reception  of  the 
coal-bearing  strata,  but  this  was  probably  due  rather  to  denu- 
ding influences,  which  had  worn  the  surface  into  shallow 
troughs  or  valleys,  than  to  the  upheaval  and  dislocation  of  the 
strata.  It  is  not  uncommon  to  find  thin  outliers  of  coal,  along 
the  borders  of  the  coal  field,  that  have  been  deposited  in  such 
shallow  troughs  m  the  limestone,  caused  by  the  erosion  of  the 
strata.  We  have  seen  but  one  locality  in  the  State  where  the 
Coal  Measures  appeared  to*  have  been  disturbed  after  their 
deposition,  and  that  is  on  the  northern  borders  of  the  coal  field 
in  LaSalle  count}^,  where  they  have  been  elevated  as  nmch  as 
four  hundred  feet  by  the  uplift  which  brings  the  lower  Magne- 
sian  limestone  to  the  surface  between  Split-rock  and  Utica.  It 
is  proper  to  state,  however,  in  this  connection,  that  the  probable 
age  of  the  uplifts  along  the  southern  and  south-western  boun- 
daries of  the  coal  field,  have  not  ])een  accurately  determined, 
and  it  may  l)e  that  the  coal  measures  have  been  locally  disturbed 
by  these  influences  in  that  part  of  the  State,  but  certainly  not 
to  the  extent  of  breaking  the  continuity  of  the  coal  strata  into 
isolated  basins. 

The  following  section  of  the  Coal  Measures,  as  they  appear 
in  Northern  Illinois,  is  obtained  from  the  exposures  of  the  strata 
in  Peoria  county,  including,  also,  the  beds  entirely  below  the 
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surface,  which  were  penetrated  at  the  boring  of  Voris  &  Co., 
on  the  east  side  of  the  river,  opposite  Peoria,  and  affords  a 
satisfactory  idea  of  the  series  in  this  part  of  the  State  : 

Compact  gray  limestone 10  feet. 

Argillaceous  shale,  with  iron  nodules 50  " 

Coal,  No.  12  (?) 1  '*      6  inches. 

Fire  clay... 2  *' 

Shale 25  '' 

Limestone : 4  " 

Shaly  clay 0  •*      8  inches. 

Coal,  No.  11 3  to  4  - 

Shale  and  Randstoue 35  '' 

Hard  sandstone 22  '• 

Bituminous  shale 10 

Coal,  No.  9 5 

Hard  clay  shale,  passing  into  limestone 4 

o  /Sandstone  and  shale 105 


t  • 


it 


*  • 


» . 


S  I  Bituminous  shale 3 

^\  Argillaceous  shale 15    '* 

o  (Coal,  No.  5  (?) 4      * 

OB      I 

^ ySandstone  and  shale 108    '' 

Si  Coal,  No.  3 3    •• 

Q  ySandstone  and  shale 122    *• 

533  feet,  2  inches. 

If  Prof.  Lesquereux's  views  are  correct  in  regard  to  the 
distribution  of  the  coal  seams  in  Northern  Illinois,  (and  they 
appear  to  be  sustained  by  ample  evidence,)  then  we  have,  in 
the  foregoing  section,  a  representation  of  all  the  coal  bearing 
strata  from  the  horizon  of  the  Anvil-rock  sandstone  of  the 
Kentucky  section  down  to  coal  No.  3,  of  the  same  series.  This 
would  show  a  thinning  out  of  this  part  of  the  coal  bearing 
strata,  including  the  barren  measures  or  Millstone-grit,  equal 
to  about  six  hundred  feet  of  strata,  between  the  southern  borders 
of  the  coal  field  in  Illinois  and  Peoria  county.  By  referring  to 
the  section  above,  it  will  be  seen  that  the  thickness  of  the  strata 
intervening  between  coal  seams  Nos.  11  and  12,  is  31  feet; 
between  Nos.  11  and  9,  07  feet;  between  Nos.  9  and  5,  127 
feet;  and  between  Nos.  5  and  3,  or  the  lowest  seam  found  in 
VoRis  &  Co.'s  boring,  108  feet.     As  there  is  no  exposure  of  the 
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two  lower  seams  at  the  surface  anywhere  in  this  vicinity,  their 
identity  can  only  be  determined  by  stratigraphical  evidence. 
This  section  gives  the  horizon  of  ten  of  the  principal  coal  seams, 
with  five  of  them  well  defined,  and  the  whole  included  in  a 
total  thickness  bf  about  533  feet. 

By  referring  to  the  LaSalle  section  given  in  Prof.  Lesque- 
REUx's  report,  in  a  subsequent  chapter,  it  will  be  seen  that  at 
that  locality  the  measures  have  been  still  further  extended 
upward,  with  a  corresponding  diminution  of  the  lower  members, 
so  that  coals  Nos.  9  and  11  are  the  only  ones  exposed,  in  the 
various  borings  made  at  that  locality,  of  sufficient  thickness  to 
be  worked  with  profit,  and  these  are  found  near  the  base  of  the 
coal  measure  strata,  as  they  are  developed  in  that  portion  of 
the  State, 

We  thus  find  that  the  unequal  distribution  of  workable  coal 
l^ds  in  different  portions  of  the  State,  even  where  the  coal 
strata  themselves  aj^peared  to  Ix*  equally  well  developed,  is  now 
in  a  fair  way  of  solution,  and  without  resorting  to  so  unreason- 
able a  hypothesis  as  that  of  "internal  convulsions,"  which 
formed  "irregular  valleys  and  basins"  in  which  the  coal  meas- 
ures were  subsequently  deposited.  The  detailed  county  surveys, 
as  they  are  completed  in  various  portions  of  the  State,  will 
throw  additional  light  on  this  question,  and  tend  to  its  final  and 
satisfactory  solution. 

On  the  extreme  north-eastern  l)order  of  the  coal  field,  in 
Grundy,  Will  and  Livingston  counties,  the  measures  contain  a 
single  seam  of  coal,  averaging  about  three  feet  in  thickness, 
which  is  overlaid  by  a  heavy  bed  of  clay  shale  or  soapstone, 
that  passes  upward  into  a  sandy  shale  or  sandstone.  In  the 
vicinity  of  Morris  this  seam  is  about  thirty  feet  Ix^low  tlie' 
surface,  and  averages  about  thirty  inches  in  thickness.  It  is 
overlaid  there  by  about  twenty-five  feet  of  blue  clay  shale,  the 
lower  part  of  which  contains  several  species  of  ferns  in  a  beau- 
tiful state  of  preservation.     The  underclay  has  been  penetrated 
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to  the  depth  of  four  or  five  feet,  without  reaching  the  bottom. 
The  principal  openmgs  are  about  a  mile  and  a  half  east  of 
Morris,  and  the  dip  (perhaps  local)  is  westerly  at  the  rate  of 
about  twenty  feet  to  the  mile,  which  carries  the  coal  sixty  feet 
below  the  surface  at  Morris.  The  quality  of  the  coal  aflbrded 
by  this  seam  near  Morris  is  quite  variable,  even  where  the 
openings  are  near  each  other.  At  Mr.  Warner's  opening  the 
coal  appeared  to  ]je  of  good  quality  and  quite  free  from  pyrites, 
while  at  some  other  ppenings,  in  the  same  neighborhood,  the 
coal  was  so  highly  charged  with  sulphuret  of  iron  as  to  seriously 
injure  it  for  market. 

Four  miles  southeast  of  Morris,  on  Mazon  creek,  there  is  an 
outcrop  of  about  twenty  feet  of  sandy  shales,  with  nodules  of 
argillaceous  iron  ore  that  contain  many  species  of  fossil  ferns, 
with  some  Crustacea  and  a  few  fossil  shells.  This  locality  has 
also  afforded  a  single  species  of  Salamander  and  a  Gaferjnllar^ 
which  will  be  found  illustrated  and  described  in  the  second 
volume  of  this  report.  These  nodules  have  likewise  been  found 
to  contain  two  or  three  species  of  fishes,  insects  and  some  inte- 
resting Crustacea.* 

Along  the  line  of  the  St.  Louis,  Alton  and  Chicago  Railroad, 
below  Wilmington,  this  seam  has  been  reached  at  many  points 
by  boring,  and  iis  proximity  to  Chicago  renders  this  locality  a 
very  important  one  to  the  coal  interests  of  that  city.  The 
following  sections  of  the  borings  in  this  vicinity  were  carefully 
compiled  by  Mr.  Alvix  Matsox,  and  were  kindly  furnished  for 
this  report  by  Richard  P.  Morgax,  Jr.,  Esq.,  of  Wilmington : 

''The  borings  made  in  "this  vicinity  nre  as  follows,  commencing  four  miles  south- 
west of  Dwight,  Sec.  25,  T.  30,  R.  0: 

Drift 100  feet. 

Clay  shale  an<l  sandstone 100    '* 

Bituminous  shale 0    •'     0  in. 

Shale ..  :)4    •' 

254  feet,  G  in. — no  coal. 

*  The  scientific  world   is.  indebted  to  Mr.  Joseph  Kvcn,  of  Morris,  for  the  drecovery 
of  this  interesting  locality. 
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Sec.  9,  T.  30,  R.  7—Dwight  Station. 

Drift 100  feet. 

Shale 65    ** 

165  feet. 
At  this  depth  a  vein  of  artesian  water  was  struck,  flowins^  through  a  tube  three  or 
four  feet  aboTC  the  surface. 

S.  E.  qr,  of  Sec.  4,  T.  31,  R.  S  — Gardners  Station. 

Drift 100  feet. 

Shale 65    " 

Coal 3     '' 

168  feet. 

S.  E.  qr.  of  Sec.  26,  T.  32,  R.  S--Aujusttne's  Shaft. 

Drift * 42  feet. 

Shale 62    " 

Coal 2  ft.  10  in.  to  3    <'      2  in. 

Five  feet  of  coarse  sandstone  immediately  under  the  coal,  about  the  character  of 
ordinary  sandstone  grit. 

N.  W.  qr.  of  Sec.  25,  T.  32,  R.  %—BrarriUk  Station. 

Drift « 40  feet. 

Shale 60    *< 

Coal 2  ft.  8  in.  to  3    **     4  in. 

^Yestpart  of  Sec.  8,  T.  31,  R.  9. 

Drift 37  feet. 

Shale 20    " 

Coal 3    *'       2  in. 

On  the  cast  side  of  this  section  no  coal  was  found. 

Eastjyart  of  Sec.  30,  T.  32.  7^.  0. 

Drift 35  feet. 

Shale 43    ** 

Coal 3    *'      4  in. 

Sec.  28,  T.  32,  R.  9. 

Drift 43 

Shale,  etc C7 — No  indications  of  coal. 

Middle  of  Sec.  17,  T.  32,  7^.  d—Stetrart's  Grore  Station. 

Drift 43  feet. 

Shale 41     '* 

Coal 3    *'     2  in. 

Near  this  point  the  east  line  of  the  coal  field  crosses  the  railroad,  running  nearly 
due  north  and  south. 
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S.  E.  qr.  of  Sec.  13,  T.  32,  i?.  8. 

Drift 50  feet. 

Shale 48    " 

Coal 3    "     Sin. 

S.  E.  of  Sec,  12,  T.  32,  R.  8. 

Drift 50  feet. 

Shale 40    *' 

Coal 2    '*     2  in. 

West  part  of  Sec.  1,  T.  32,  R.  8. 

Drift 60  feet. 

Shale 50    *' 

Coal 0    "      4  in  . 

Shale 1    " 

Coal 3    <*     2  in. 

Middle  of  Sec.  31,  T.  33,  R.  9. 

Drift 25  feet. 

Shale 15    << 

Coal 3    *'     2  in. 

On  the  N".  E.  part  of  the  same  Section : 

Drift 28  feet. 

Coal 3    " 

East  part  of  Sec.  32,  T.  33,  R.  9. 

Drift 18  feet. 

Coal 3    *' 

''In  addition  to  these  borings  and  shafts  there  are  the  Robbins  shaft,  on  the  N.  E. 
qr.  of  Sec.  5,  T.  32,  R.  9,  aboat  70  feet  d^ep,  and  the  Wilbur  shaft,  on  the  S.  W.  qr.  of 
the  same  section,  the  details  of  which  were  not  obtained. 

''Although  the  coal  runs  out,  working  cast,  in  one  shaft  on  the  N.  E.  qr.  of  Sec.  5, 
T.  32,  R.  9,  it  again  appears,  3  ft.  2  in.  thick,  at  a  point  on  the  railroad  due  east;  but 
that  is  evidently  a  spur  or  small  deposit,  as  it  disappears  in  a  short  distance,  going 
north  and  south  on  the  railroad,  and  also  going  east  and  west. 

"The  borings  indicate  that  the  general  course  or  trend  of  the  eastern  boundary  of 
the  coal  field,  as  near  as  can  be  ascertained,  and  only  varying  from  it  by  small  inden- 
tations, is  due  north  and  south  from  the  middle  of  Sec.  8,  T.  31,  R.  9,  to  the  easterly 
part  of  Sec.  8,  T.  32,  R.  9,  and  thence  to  the  N.  E.  qr.  of  Sec.  5,  T.  32,  R.  9,  and  thence 
northwesterly  to  the  S.  W.  qr.  of  Sec.  30,  T.  33,  R.  9.  The  coal  at  the  various  openings 
made  in  this  vicinity  averages  about  three  feet  in  thickness,  and  dips  slightly  to  the 
west." 

The  specimen  of  this  coal,  sent  by  Mr.  Morgan,  was  taken 
from  the  shaft  at  Braceville,  and  was  considered  to  be  not  better 
—9 
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than  a  fair  average  of  the  coals  of  this  vicinity,  and  if  so,  it  is 
one  of  the  best  coals  yet  found  in  Northern  Illinois.  The 
specimen  before  us  is  very  bright,  hard  and  compact;  fracture 
partly  conchoidal ;  layers  thick,  and  intersected  by  thin  vertical 
plates  of  carbonate  of  lime,  evidently  deposited  from  a  solution 
in  cracks  or  joints.  The  general  appearance  of  the  coal  is  very 
much  like  that  from  Duquoin,  with  which  it  seems  to  be  iden- 
tified by  the  fossil  plants  that  are  found  associated  with  it. 
According  to  the  statements  of  the  engineers,  who  have  used 
this  coal,  on  the  St.  Louis,  Alton  and  Chicago  Railroad,  it  is 
nearly  or  quite  equal,  for  locomotive  use,  to  that  obtained  from 
Duquoin. 

Although  this  seam  averages  considerably  less,  in  thickness, 
than  those  wrought  at  LaSalle,  and  some  other  points,  in  the 
northern  portion  of  the'  State,  yet  its  proximity  to  the  Chicago 
market,  the  ease  and  cheapness  with  which  it  can  be  reached 
by  shafts,  varying  in  depth  from  thirty  to  two  hundred  feet, 
and  the  superior  quality  of  coal  it  affords,  renders  this  a  very 
valuable  and  important  deposit.  This  is  probably  the  nearest 
point  to  Chicago  where  workable  coal  can  be  found  on  any 
direct  line  of  railroad  communication  with  that  city.  At  all 
the  sections,  but  one,  given  of  the  foregoing  shafts  and  borings 
in  this  vicinity,  the  coal  appears  to  have  a  clay  bottom,  which, 
at  one  locality,  had  been  penetrated  to  the  depth  of  four  or  five 
feet,  but  no  examination  has  yet  been  made  to  determine  its 
fitness  for  the  potter  s  use  or  the  manufacture  of  fire  brick.  A 
fine  article  of  common  stone-ware  is  manufactured  at  Goose 
Lake,  in  Grundy  county,  from  a  clay  which  appears  to  belong 
near  the  horizon  of  the  underclay  to  this  coal  seam. 

The  following  section,  compiled  in  part  from  surface  expo- 
sures, and  in  part  from  the  coal  shaft  at  Highland,  gives  a 
general  idea  of  the  lower  coal  measures,  as  they  are  developed 
in  Madison  and  St.  Clair  counties,  from  the  limestone  above 
coal  No.  3,  of  the  Kentucky  section,  to  the  base  of  the  series : 


COAL   MEASURES.  59 

Dark  bluish-gray  and   brownish-gray  compact  limestone,   variable  in 

thickness,  but  usually  from 4  to     6  feet. 

Bituminous  shale 6  ^' 

Gray  shale,  with  fossil  shells  and  a  few  plants 11  <* 

Coal,  No.  3— (Duquoin  coal) 1  "     6  in. 

Gray  shale 21  *'     6  in. 

Calcareous  shale,  with  fossils 2  '^ 

Bituminous  shale,  with  6  inch  seam  of  coal 22  " 

Sandstone  and  shale,  with  two  or  three  bands  of  black  shale 103  " 

Limestone,  upper  bed,  at  Belleville 5  to     8  ♦* 

Coal,  No.  2  (?) 2  '< 

Fire  clay (?) 

Calcareous  shale  and  limestone 16  " 

Bituminous  shale,  sometimes  absent 1  to     3  << 

Coal,  Belleville  seam.  No.  1,  C 5  to     7  " 

Fire  clay  and  nodular  limestone 5  '' 

Shale 5  to  10  " 

Limestone,  sometimes  replaced  by  shale 3  to     4  '* 

Coal,  No.  1,  B 2  to     4  '' 

Fireclay 1  to     3  *' 

Clay  shale  and  sandy  shales 40  to  50  ^' 

Coal,  No.  1,  A— (Alton  coal)../. 3  to     4  *' 

Fire  ciay 4  to     6  *' 

In  the  vicinity  of  Alton,  and  through  several  of  the  more 
northern  counties,  this  lower  seam  (No.  1,  A)  immediately  over- 
lies the  sub-carboniferous  limestone,  though  at  one  or  two 
localities  we  found  a  local  development  of  conglomerate  associa- 
ted with  another  thin  seam  of  coal  that,  we  have  no  doubt, 
represents  one  of  the  conglomerate  coals  of  the  more  southern 
portions  of  the  State.  This  section,  taken  in  connection  with 
the  preceding  one  in  Northern  Illinois,  will  give  a  correct  gen- 
eral view  of  the  distribution  of  the  coal  seams  along  the  western 
borders  of  the  Illinois  coal  field. 

The  coal  seams  are  usually  underlaid  by  a  bed  of  fire  clay, 
which  varies  in  thickness  from  a  few  inches  to  ten  or  twelve 
feet.  This  was  the  original  soil  and  sub-soil  on  which  the 
vegetation  that  formed  the  coal  grew,  and  it  is  often  penetrated 
by  the  rootlets  of  the  ancient  carboniferous  trees,  whose  trunks 
and  branches  have  contributed  to  form  the  coal.  As  this  clay 
is  often  quite  pure,  it  forms  a  valuable  material  for  the  manu- 
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facture  of  fire  bricks  and  pottery,  and  sometimes  is  fully  equal 
in  value  to  the  coal  seam  which  it  underlies.  The  best  fire 
clays  contain  from  60  to  70  per  cent,  of  silica,  from  25  to  35 
per  cent,  of  alumina,  and  sometimes  1  or  2  per  cent,  of  oxyd  of 
iron,  lime  or  magnesia,  with  from  5  to  10  per  cent,  of  water. 
They  are  usually  of  a  light  gray  or  nearly  white  color,  though 
they  are  frequently  more  or  less  stained  by  iron  oxyd. 

The  layers  of  rock  strata  immediately  above  the  coal  is 
termed  the  roof,  and  the  economy  and  safety  with  which  a  seam 
of  coal  may  be  worked  depends  very  much  upon  the  character 
of  the  roof.  A  regularly  bedded  limestone  forms  the  best  roof, 
though  a  hard  bituminous  slate,  or  a  compact  sandstone,  are 
nearly  as  good.  Clay  shale  forms  the  poorest  covering  for  a 
coal  seam,  and  such  seams  require  a  much  greater  outlay  for 
cribbing  and  supports,  in  order  to  work  the  mine  safely,  than 
those  which  have  a  more  compact  and  solid  roof.  Sometimes 
it  becomes  necessary,  in  working  a  seam  of  this  kind,  to  leave 
a  portion  of  the  top  coal  to  strengthen  the  roof. 

The  coal  measures  aflford  valuable  beds  of  building  stone, 
especially  limestone  and  freestone,  though  the  beds  of  limestone 
are  seldom  of  great  thickness.  The  State  House  quarry,  on 
Sugar  creek,  in  Sangamon  county,  from  which  the  material  for 
the  State  Capitol  was  obtained,  is  a  bed  of  highly  fossiliferous 
limestone,  from  five  to  ten  feet  thick,  and  is  usually  divided 
about  the  middle  by  a  seam  of  clay  shalej  a  foot  or  two  in 
thickness.  A  similar  rock,  holding  about  the  same  stratigraphi- 
cal  position,  occurs  at  LaSalle,  and  is  extensively  used  as  a 
building  stone.  The  specific  identity  of  the  fossils  from  these 
two  localities  would  seem  to  leave  but  little  doubt  of  their 
equivalent  position. 
,  The  analysis  of  the  State  House  rock,  by  Mr.  Pratten,  gave 
the  following  results : 
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Carbonate  of  lime 68.73 

Carbonate  of  magnesia 5.07 

Carbonate  of  protoxide  of  iron 14.62 

Alumina 70 

Insoluble  in  chlorohydric  acid 10.27 

Water  and  loss .\ 61 

100.00 

According  to  the  views  already  expressed  in  regard  to  the  -^  ;«:,$'•' 
distribution  of  the  coal  seams  in  Illinois,  these  limestones  over- 
lie the  horizon  of  the  Anvil-rock  sandstone,  and  probably 
represent  the  same  geological  horizon  as  the  great  limestone 
formation  of  Pennsylvania,  which  is  there  about  70  feet  thick, 
on  an  average,  consisting  of  limestones  of  variable  characters, 
separated  by  shales  and  shaley  sandstones.  The  most  charac- 
teristic fossils  of  these  limestones  in  Illinois  are  Productua 
punctatuSy  P.  PrattenanuSj  P,  Nehrascensisy  Pinna  per-dcutUy 
Petalodus  destructor^  Cocldiodns  angularisj  and  SandalodtLS  car- 
honarius.  In  addition  to  these,  the  quarries  on  Sugar  creek,  in 
Sangamon  county,  aflford  fine  specimens  of  Syringopora  mvlt- 
attenuata. 

In  Scott  and  Greene  counties  the  sandstones  which  intervene 
between  coal  seams  No.  1,  B,  and  No.  1,  C,  occur  in  massy 
beds,  and,  judging  from  the  surface  exposures,  would  make  a 
reliable  building  stone.  There  are  many  other  points  in  the 
State  where  the  coal  measures  afford  good  building  stone,  which 
will  be  described  more  fully,  in  the  detailed  reports  on  the  sev- 
eral counties,  than  they  could  be  here. 

For  a  summary  view  of  the  conditions  under  which  the  coal 
has  been  formed,  and  the  manner  in  which  the  vegetable  sub- 
stances which  enter  into  its  formation  have  accumulated,  the 
reader  is  referred  to  the  report  of  Prof.  Lesquereux,  in  a  subse- 
quent chapter. 

Bands  of  carbonate  of  iron  are  common  in  the  coal  measures, 
some  of  which  promise  to  become  valuable  for  the  production 
of  metallic  iron.  Iron,  in  the  form  of  a  sulphuret,  is  also  almost 
universally  distributed  through  the  coal  itself,  either  as  crystals 
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or  as  nodules,  often  of  many  pounds  weight.  This  mineral  is 
utterly  worthless  for  all  purposes  except  for  the  manufacture  of 
yitriol  (sulphuric  acid)  and  copperas  (sulphate  of  iron),  and  its 
general  dissemination  through  a  coal  seam  renders  the  coal  itself 
almost  valueless.  It  is  the  great  bane  of  our  western  coals,  render- 
ing them  often  almost  useless  for  working  iron,  until  the  sulphur 
is  expelled  by  coking,  which  is  sometimes  rather  difficult  to  do 
successfully.  Where  this  sulphuret  occurs  in  balls  or  masses  of 
any  considerable  size,  it  should  be  carefully  separated  from  the 
coal  at  the  mouth  of  the  shaft  or  in  tlie  adit;  but  where  it  is 
disseminated  through  the  coal  in  thin  scales,  or  in  minute  crystals, 
it  can  only  be  expelled  by  the  process  of  coking.  Many  coals  arc 
made  to  retain  a  fair  reputation  by  being  carefully  freed  from 
this  material  before  the  coal  is  sent  to  market.  Sometimes  it 
is  confined  to  a  particular  portion  of  the  seam;  and  where  this 
is  the  case,  the  portion  containing  the  pyrites  should  be  mined 
and  sold  by  itself,  or,  if  worthless,  thrown  aside.  It  is  usually 
of  a  bright  yellow  or  silver-white  color;  effloresces,  on  exposure  to 
the  atmosphere,  generating  thereby  heat,  that  sometimes  results 
in  spontaneous  combustion,  and  ignites  the  bituminous  shales  or 
the  coals  themselves.  There  is  also  another  substance  found  in 
our  coals,  traversing  the  layers  m  very  thin  plates,  of  a  white  or 
glassy  transparency.  This  is  lime,  either  in  the  form  of  a  car- 
bonate or  sulphate,  most  frequently  the  former,  and  does  not 
affijct  injuriously  the  quality  of  the  coal. 

The  carbonate  of  iron  is  a  dull,  earthy-looking  ore,  of  a  brown 
color,  often  occuring  in  nodules  or  concretions,  disseminated 
through  the  sliales  of  the  coal  measures  or  in  regular  beds  or 
seams,  like  the  coal  itself.  Those  ores  are  not  iis  rich  in  metallic 
iron  as  those  usually  found  in  the  metamorphic  rocks,  but  they 
are  more  easily  smelted,  and  make  a  softer  and  more  malleable 
iron.  An  ore  of  this  kind,  that  yields  from  30  to  40  per  cent, 
of  protoxide  of  iron,  is  valuable  if  found  in  sufficient  quantity 
to  sustain  a  furnace. 
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Black  slates  are  common  in  the  coal  measures,  and  as  they 
were  formed  under  conditions  very  analogous  to  those  which 
formed  the  coal  seams,  the  latter  are  sometimes  replaced  by  or 
pass  into  the  former.  The  conditions  necessary  to  the  forma- 
tion of  a  black  slate  only  differed  from  those  forming  a  coal 
seam  in  the  preponderance  of  earthy  material  added  to  the 
carbonaceous  deposits.  Or,  in  other  words,  if  the  conditions 
were  so  changed  at  any  given  locality,  during  the  accumulation 
of  the  vegetable  matter  necessary  to  form  a  coal  seam,  that  a 
superabundance  of  mud  was  introduced,  a  black  slate  would  be 
the  result.  Some  of  these  slates  are  highly  charged  with  bitu- 
minous matter,  and  when  thrown  on  a  brisk  fire,  burn  readily 
until  this  is  consumed,  when  combustion  ceases,  and  the  residue 
resembles  a  pile  of  burnt  stones.  It  may  easily  be  distinguished 
from  coal  by  its  thin,  slaty  cleavage,  whereby  it  readily  sepa- 
rates into  thin  plates.  Some  of  our  principal  coal  seams  are 
covered  with  a  roof  of  this  material,  showing  a  gradual  passage 
from  the  coal  to  the  slate,  and  evidencing  the  analogous  condi- 
tions under  which  they  were  both  formed.  Sometimes  the  coal 
seam  is  separated  into  several  distinct  beds  by  thin  bands  of 
black  slate. 

Although  black  slates  are  almost  always  found  in  connection 
with  the  coal  seams,  and  are  more  abundant  in  the  coal  meas- 
ures than  elsewhere,  they  are  not  confined  to  any  particular 
geological  horizon,  but  are  met  with  in  all  the  various  systems 
of  stratified  rocks.  The  coal  miner,  being  unacquainted  with 
the  science  of  geology,  and  relying  entirely  on  the  accuracy  of 
his  own  observations,  decides  at  once  that  wherevjer  a  black 
slate  is  found,  there  you  may  reasonably  expect  to  find  coal,  as 
well ;  and  hence  many  persons  are  induced  to  spend  both  time 
and  money  in  a  vain  search  for  coal,  in  strata  many  hundreds 
of  feet  below  the  horizon  of  any  known  coal  seam ;  and  they  do 
this  on  the  assurance  of  "old  coal  miners,"  who  assume  to  be 
fully  competent  to  determine  where  coal  is  to  be  found.    There 
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is  scarcely  an  outcrop  of  black  slate  or  bituminous  shale  in  this 
State,  either  in  the  sub-Carboniferous,  Devonian  or  Silurian 
rocks,  where  such  explorations  for  coal  have  not  been  prosecu- 
ted, and  almost  invariably  by  the  advice  of  those  whose  practical 
acquaintance  with  coal  mining  is  supposed  to  render  their 
opinions  reliable.  But  the  merest  tyro  in  geology,  if  he  could 
have  seen  a  few  fossils  from  the  slates  themselves,  or  the  rocks 
connected  with  them,  would  have  decided  at  once,  and  correctly, 
that  they  did  not  belong  to  the  coal  measures,  and  therefore 
were  not  indicative  of  the  existence  of  workable  coal  seams. 
Fortunes  have,  in  this  way,  been  squandered  in  the  fruitless 
search  for  coal  in  regions  where  it  does  not  exist,  and  where  a 
few  hours'  labor  of  a  competent  person  would  have  made  the 
fallacy  of  the  search  apparent. 

Cannel  coal  is  found,  in  limited  quantities,  in  various  portions 
of  the  State,  and  most  commonly  forming  a  portion  of  a  seam 
of  bituminous  coal.  It  differs  from  the  common  bituminous 
coals  in  its  even,  compact  structure  and  conchoidal  fracture, 
duller  lustre  and  greater  richness  in  bituminous  matter  It  is 
lighter  than  a  black  slate,  does  not  usually  split  into  thin  plates, 
and  will  be  entirely  consumed  when  once  ignited,  if  pure.  A 
splinter  of  it  will  take  fire  and  bum  like  a  candle  until  it  is 
entirely  consumed,  and  hence  its  original  name  "candle  coal," 
which  was  afterwards  corrupted  to  cannel  coal.  It  is  supposed  to 
have  resulted  from  the  highly  resinous  character  of  the  vegetable 
substances  of  which  it  is  formed,  and  hence  if,  during  the  accu- 
mulation of  the  vegetable  matter  necessary  to  the  formation  of 
a  coal  seam,  the  conditions  were  favorable  for  the  production 
of  highly  resinous  woods  in  abundance,  a  cannel  coal,  forming 
either  the  whole  or  a  part  of  the  seam,  would  be  the  result. 
The  passage  from  a  cannel  coal  to  a  bituminous  slate  is  also  a 
very  gradual  one ;  and,  indeed,  all  these  varieties  of  bituminous 
material  shade  into  each  other  in  such  a  manner  as  to  leave  no 
doubt  of  their  common  origin. 
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Anthracite  is  a  metamorphic  coal,  originally  formed  as  a  bitu- 
minous coal,  from  which  the  volatile  matters  have  been,  to  a  great 
extent,  expelled  by  metamorphic  agencies.  It  belongs  to  the 
same  geological  period  as  the  common  coals,  and  the  anthracite 
beds  of  Pennsylvania  are  the  altered  representatives  of  the 
bituminous  seams  of  the  same  State.  The  anthracite  character 
seems  to  be  confined  to  those  regions  where  the  strata  have  been 
greatly  disturbed,  and  it  is  said  that  in  Wales  the  same  bed  may 
be  traced  from  a  bituminous  to  a  true  anthracite  coal,  and  all 
the  gradations  of  the  change  can  be  distinctly  seen.  No  anthra- 
cite coal  has  yet  been  seen  in  Illinois. 

The  character  of  a  coal  bed,  and  its  comparative  value  for 
the  production  of  coal,  is  a  point  easily  determined  by  any  one 
at  all  conversant  with  the  subject.  Where  the  coal  appears  at 
the  surface  by  its  natural  outcrop,  it  may  l^e  readily  examined 
by  drifting  for  a  few  feet  from  the  surface  into  the  seam,  so  as 
to  see  the  coal  in  its  normal  condition,  where  it  has  not  been 
subject  to  the  influences  of  surface  exposure.  A  drift  of  ten 
feet  from  the  surface  will  generally  be  sufficient  to  enable  the 
explorer  to  judge  of  the  quality  and  value  of  the  coal  which 
the  seam  contains,  though,  as  a  seam  of  coal,  like  any  other 
bed  of  rocks,  is  subject  to  considerable  variations  in  the  thick- 
ness of  the  strata,  it  would  be  necessar}^  to  examine  the  seam 
at  several  points  along  its  outcrop,  in  order  to  determine  its 
average  thickness,  and  the  amount  of  coal  it  would  yield  to  a 
given  surface. 

The  usual  mining  estimate  for  the  productive  capacity  of  a 
coal  seam,  gives  one  million  tons  of  coal  to  the  square  mile,  for 
every  foot  in  thickness  that  the  seam  will  measure;  so  that  a 
seam  three  feet  thick  would  be  estimated  to  yield  three  million 
tons  of  coal  to  every  square  mile  or  section  of  land  under  which 
it  extends.  Now,  if  we  take  a  single  county,  like  Peoria, 
which  has  at  least  four  seams,  underlying  nearly  the  whole 
of  its  surface,  varying  from  three  to  five  feet  in  thickness, 
—10 
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the  amount  of  coal  that  may  be  obtained  from  that  county 
alone  is  almost  incalculable,  and  would  supply  the  entire  State 
for  many  years  to  come.  If  we  estimate  the  value  of  this  coal, 
in  the  mine,  at  no  more  than  25  cents  per  ton,  its  aggregate 
value  would  far  exceed  the  present  estimate  of  the  entire  real 
and  personal  property  of  the  whole  county.  But  it  will  per- 
haps be  said  that  the  coal,  in  the  mine,  has  little  or  no  value, 
because  the  coal  is  worth  but  little  more  than  the  actual  cost 
of  mining,  after  paying  a  fair  interest  on  the  outlay  of  capital 
required  for  mining  operations.  This  may  be  true  at  the  pre- 
sent moment,  but  the  time  will  surely  come  when  the  mining 
privilege,  on  all  our  best  coal  lands  that  are  contiguous  to  rail- 
road or  river  facilities  for  transportation,  will  be  worth  and 
readily  command  far  more  than  the  present  estimated  value  of 
these  lands  in  fee  simple.  In  the  present  undeveloped  condition 
of  our  manufacturing  interest,  the  intrinsic  value  of  our  immense 
deposits  of  mineral  fuel  is  but  poorly  understood  or  appreciated. 
In  searching  for  coal,  the  first  and  all  important  point  is  to 
ascertain,  from  some  competent  authority,  that  the  region  under 
examination  is  within  the  limits  of  the  coal  field,  or,  in  other 
words,  that  the  rocks  which  outcrop  in  the  vicinity  where 
examinations  are  to  be  made,  actually  belong  to  the  coal  meas- 
ures. This  can  only  be  determined  by  a  competent  geologist. 
Having  determined  this  point,  then  the  outcrop  of  the  coal 
seams  may  be  looked  for  along  the  slopes  of  the  hills  and  in 
the  valleys  of  the  streams,  where  the  coal,  if  above  the  surface, 
will  probably  be  exposed  by  the  erosion  of  the  valleys.  The 
surface  indications  of  the  presence  and  outcrop  of  a  coal  seam 
is  a  streak  ot  black  dirt  or  smut,  which  will  appear  along  the 
hill  sides,  generally  at  a  level  a  little  below  the  coal,  and 
resulting  from  the  decomposition  of  the  coal  by  the  surface 
agencies  to  which  it  has  been  exposed.  Where  the  coal  strata 
lie  ill  a  nearly  horizontal  position,  as  they  do  generally  in  the 
Illinois  coal  field,  there  is  no  difficulty  in  tracing  the  coal  from 
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one  hill  to  another,  even  when  the  outcrop  is  obscured  by  the 
sliding  of  the  superincumbent  strata;  and  a  seam  appearing  on 
one  side  of  a  valley,  will  usually  be  found  by  drifting  at  about 
the  same  level  into  the  opposite  hill.  If  it  should  be  found 
that  the  dip  or  inclination  of  the  coal  seam  is  regular  and  per- 
sistent in  one  direction,  and  not  undulating,  as  is  often  the  case, 
then  the  direction  and  amount  of  dip  should  be  carefully  noted 
and  taken  into  the  account  in  prosecuting  the  search  for  other 
outcrops  of  the  seam. 

If  no  coal  seam  appears  upon  the  surface,  and  it  is  desirable 
to  ascertain  the  amount  of  coal  underlying  the  surface  at  a 
particular  point,  this  should  be  first  determined  by  boring;  and 
if  the  coal  is  found  of  suitable  thickness,  then  a  shaft  may  be 
sunk  and  the  coal  mined  in  the  usual  way.  But  in  boring  for 
coal  or  any  other  mineral  deposit,  it  is  a  matter  of  the  first 
importance  that  the  work  should  be  under  the  charge  of  a  com- 
petent and  reliable  man — otherwise  no  reliance  can  be  placed 
on  the  reported  thickness  or  value  of  any  of  the  deposits  passed 
through  with  the  drill.  Specimens  of  the  material,  at  every 
phange  in  the  character  of  the  strata,  should  be  carefully  washed 
and  preserved,  and  a  record  kept  of  the  thickness  of  the  strata 
and  the  depth  below  the  surface  at  which  it  was  found.  Serious 
losses  must  generally  be  the  result  in  cases  where  unskillful  or 
dishonest  persons  arc  placed  in  charge  of  a  work  of  tliis  kind. 

Every  coal  seam  possesses  some  well  marked  characteristics 
that  will  enable  even  a  good  practical  miner,  who  will  exercise 
the  ordinary  powers  of  observation,  to  identify  it  in  its  various 
outcrops,  at  least  within  limited  areas.  Then,  again,  they  are 
inclosed  between  strata  of  various  kinds,  and  the  character  of 
the  roof  and  the  thickness  and  general  aspect  of  the  underclay, 
if  carefully  noted,  will  greatly  aid  in  the  identification  of  the 
coal  seams  at  difierent  points^  But  these  stratigraphical  and 
lithological  features  are  only  applicable  to  outcrops  occurring 
over  comparatively  limited  areas;  and  when  we  come  to  the 
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identification  of  beds  at  localities  hundreds  of  miles  apart,  these 
characters  fail  us,  and  we  are  forced  to  fall  back  upon  the 
development  of  animal  and  vegetable  life,  as  illustrated  in  the 
department  of  paleontology — or,  in  other  words,  to  the  fossil 
plants  and  animals  that  are  found  imbedded  in  the  rocks  con- 
nected with  the  coal  seams — as  the  only  means  for  determining 
the  identity  of  coal  beds  outcropping  at  remote  localities.  From- 
what  has  been  already  said  in  relation  to  the  formation  of  the 
difierent  varieties  of  coal,  the  reader  will  understand  how  a 
seam  may  afford  common  bituminous  coal  at  one  locality,  and 
both  common  bituminous  and  cannel  coal  at  another,  and  black 
slate  at  a  third,  and,  at  the  same  time,  it«  true  horizon  and 
identity  can  be  fully  determined  by  the  general  character  of  the 
strata  between  which  it  is  inclosed,  and  their  included  fossils. 

By  referring  to  the  general  section  introduced  at  the  com- 
mencement of  this  chapter,  it  will  be  seen  that  the  coal  measures 
overlie  all  the  great  limestone  formations  of  the  State;  and 
hence,  in  boring  for  coal,  if  specimens  of  the  material  are  care- 
fully preserved,  they  will  show,  to  the  practiced  eye  of  the 
geologist,  exactly  at  what  point  these  rocks  arc  reached  by  the 
drill,  and  where  the  search  for  coal  should  end.  In  the  Central 
and  Southern  portions  of  the  State  the  measures  rest  upon  some 
member  of  the  Sub-carboniferous  limestone  series,  while  in  the 
northern  part  of  the  coal  field,  they  rest  upon  Devonian  or 
Silurian  strata;  but  these  are  all  quite  unlike  the  rocks  of  the 
coal  measures,  and  would  not  be  confounded  with  them  by  any 
one  acquainted  with  their  lithological  characters. 

It  is  now  generally  admitted  and  believed  that  coal  is  the 
carbonized  residuum  of  vegetable  matter  that  grew  upon  a  low, 
swampy  surface,  during  the  coal  measure  epoch;  and  being 
subsequently  submerged  and  covered  by  deposits  of  sand  and 
clay,  the  vegetable  accumulations  underwent  the  necessary 
chemical  change  and  was  transformed  into  coal,  while  above 
the  coal,  sandstones,  shales  and  limestones  were  slowly  accu- 
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mulating.  Subsequently  these  marine  fomiations  were  raised 
above  the  ocean's  level,  and  another  growth  of  vegetable  matter 
accumulated  to  form  another  bed  of  coal;  and  this  process  must 
have  been  repeated  as  often  as  successive  seams  of  coal  and  the 
intervening  marine  deposits  were  found. 

The  occurrence  of  numerous  beds  of  calcareous  shales  and 
limestones,  filled  with  the  remains  of  marine  animals,  and 
extending  through  the  whole  thickness  of  the  coal  measure 
strata  of  Illinois  and  other  Western  States,  is  a  very  interesting 
feature  in  the  structure  of  our  coal  field;  and  there  is  probably 
not  one  of  our  principal  coal  seams  that  has  not,  at  some  locality 
in  the  State,  a  bed  of  calcareous  shale  or  a  limestone  associated 
with  it  containing  the  fossilized  remams  of  marine  animals,  in 
such  a  perfect  condition  as  to  leave  no  doubt  on  the  mind  of  a 
careful  observer  that  they  lived  on  the  spot  where  their  remains 
are  now  found  imbedded.  Crustacea,  mollusca,  crinoidea,  corals 
and  bryozoa,  with  the  teeth  and  spines  of  cartilaginous  fishes, 
are  among  the  fossils  that  abound  in  these  calcareous  deposits 
throughout  the  coal  measures  of  the  Western  States.  These 
fossiliferous  strata  occur  between  the  different  beds  of  coal,  so 
as  to  show  that  if  the  coal  was  formed  in  fresh  water  marshes, 
at  the  sea  level,  as  is  generally  supposed,  there  must  have  been 
an  elevation  and  subsidence  for  every  bed  and  seam  of  coal,  as 
the  intervening  marine  beds  attest  the  presence  of  the  sea,  at 
the  time  of  their  deposition,  as  clearly  as  the  marine  types  in 
any  of  our  paleozic  rocks  prove  them  to  have  been  formed  by 
marine  agencies. 

Coal  is  simply  carbon  combined  with  hydrogen,  which  com- 
bination gives  it  its  bituminous  character,  a  small  per  cent,  of 
oxygen  and  more  or  less  of  earthy  admixtures,  according  to  the 
purity  or  impurity  of  the  coal.  Daxa  says,  in  his  ^'Manual  of 
Geology  j'  page  80 1 :  "Where  vegetation  decomposes  in  the  open 
air,  all  the  carbon  enters  into  gaseous  combinations  and  is  lost 
in  the  atmosphere,  only  traces  remaining  to  give  a  dark  color 
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to  the  soil.  Hence  forests  may,  with  each  autumn,  drop  tons 
of  solid  material  to  the  ground,  age  after  age,  and  yet  little 
remain  behind  to  indicate  the  existence  of  that  vegetation;  but 
where  the  bed  of  leaves  and  other  relics  of  the  plants  is  covered 
by  water,  so  that  the  air  is  mostly  excluded,  the  decomposition 
is  less  complete — ^precisely  as  when  wood  is  charred  in  a  half- 
smothered  fire,  a  part  of  the  carbon  remains  behind  and  forms 
coal." 

As  we  have  before  remarked,  the  coal  seams  are  usually 
underlaid  by  a  bed  of  fire  clay,  which  formed  the  soil  for  the 
growth  of  the  carboniferous  vegetation  that  grew,  perhaps, 
under  conditions  analogous  to  those  obsened  in  the  peat  bogs 
of  the  present  day.  But  in  the  Illinois  coal  field  we  find  locali- 
ties where  the  underclays  are  wanting,  and  the  coal  rests 
directly  upon  shales,  sandstone  or  limestone,  as  the  case  may 
be.  This  seems  to  indicate  that  the  vegetable  matter  which 
forms  the  coal  did  not,  in  every  case,  necessarily  grow  imme- 
diately on  the  spot,  but  was  transported  from  some  adjacent 
locality,  by  currents,  to  where  it  was  finally  buried  and  trans- 
formed into  coal. 

Coke  is  the  solid  portion  of  the  coal^  the  carbon  and  the  ash 
after  the  volatile  matters  are  driven  off  by  heat.  Coal  is  not 
lessened  materially,  in  bulk,  hy  coking,  but  decreases  in  weight 
about  one  half,  according  to  the  proportion  of  carbon  and 
earthy  matter  which  it  contained.  Leslie,  in  his  "Manual  of 
Coal^'  gives  the  following  remarks  on  coke,  and  the  usual 
method  of  obtaining  it : 

"  The  bulk  of  coke  varies  with  the  method  of  obtaining  it. 
A  quick  fire,  under  heavy  pressure,  makes  a  hard,  firm,  heavy 
coke,  silvery-white,  and  ringing  when  struck.  A  slow,  smoul- 
dering fire  makes  a  light,  spongy  coke.  By  firing  slowly  at  first, 
with  a  moist  heat,  and  afterwards,  when  the  sulphur  is  gone, 
firing  up  rapidly,  both  purity  and  weight  are  attained.  Over- 
man recommends  coking  in  rows  (p.  121)  or  heaps  a  hundred 
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feet  long,  seven  or  eight  wide,  and  three  feet  high,  in  a  level 
yard,  surrounded  by  a  ditch  always  full  of  water.  Coarse  brick 
chimneys,  with  holes,  are  built  along  the  center  of  the  row, 
coarse  coal  piled  around  them,  draft  channels  left  along  the 
ground,  &nd  the  whole  covered  with  coke  dust.  In  a  few  hours 
the  whole  will  be  ignited,  and  a  few  air-holes,  made  in  the 
coverings,  will  allow  the  sulphurous  acid  and  other  fumes  to 
escape.  Tapered  posts,  stuck  in  the  ground  every  seven  or 
eight  feet,  and  withdrawn  after  the  coarse  coal  has  been  piled 
around  them,  will  serve  instead  of  chimneys.  The  firing  takes 
place  when  the  row  is — say  twenty  feet  long.  Before  the  row 
is  finished  and  fired  at  the  far  end,  the  coke  may  be  drawn 
away  from  the  beginning,  and  the  process  be  perpetual.  When 
the  white  fumes  of  carburetted  hydrogen  cease,  the  fire  must 
be  closely  covered  up  and  the  mass  left  to  cool.  In  coking 
high  bituminous  coals,  the  fire  should  spread  through  the  whole 
mass  before  the  covering  is  put  on;  otherwise  the  swelling  of 
the  softened  lumps  will  coke  out  the  fire.  For  the  same  reason, 
the  more  bituminous  the  coal  the  larger  should  be  the  pieces 
first  laid  down,  and  care  should  be  taken  to  stand  them  on 
their  ends. 

"The  principal  object  of  coking  is  to  free  the  coal  from  aid- 
phur  for  smelting  iron — most  coals  being  sulphurous,  and  sulphur 
ruining  the  malleability  and  tenacity  of  the  iron.  The  object 
is  effected  by  piling  the  coal  on  moist  earth,  or  filling  it  into 
ovens  with  a  sand  floor,  kept  moist,  and  firing  it  slowly,  so  that 
the  sulphur  may  escape  first.  If  a  dry  heat  be  applied  at  once 
to  the  mass,  the  water,  hydrogen  and  bituminous  compounds 
will  be  driven  off  first,  leaving  the  sulphur  indissolubly  com- 
bined'with  the  carbon.  Such  coke,  when  used  in  the  furnace, 
is  as  bad  for  the  iron  as  the  sulphurous  coal  of  which  it  was 
made.  The  sprinkling  of  water  upon  red  hot  coke,  which  has 
not  lost  all  its  sulphur,  will  prove  its  existence  by  the  smell  of 
rotten  eggs,  but  will  not  rectify  the  coke." 
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Another  product  of  coal  is  the  common  gas^  used  for  lighting 
the  streets  and  dwellings  of  our  cities.  It  is  a  combination  of 
carbon  and  hydrogen,  producing  what  is  technically  known  as 
carbureted  hydrogen  gas^  and  is  sometimes  generated  spontane- 
ously in  the  coal  measure  rocks,  as  well  as  in  the  bifuminous 
shales  of  the  older  formations,  and  is  frequently  met  with  in 
shafts  or  wells  that  penetrate  to  a  considerable  depth  below  the 
surface  in  the  coal  and  oil  producing  regions.  It  is  manufac- 
tured from  bituminous  and  cannel  coals  by  distillation,  and 
those  coals  most  free  from  sulphur  and  rich  in  bituminous  mat- 
ters are  the  most  desirable  for  the  production  of  gas. 

Coed  oil,  rock  oily  naptJia  or  x)etrol€um  are  also  the  products  of 
coal  and  -carbonaceous  shale,  from  which  they  are  distilled  in 
the  great  laboratory  of  nature,  by  processes  somewhat  analogous 
to  those  adopted  by  the  chemist.  When  they  are  distilled 
directly  from  the  coal  by  artificial  means,  the  cannel  coals  and 
the  highly  bituminous  slates  are  used  in  preference  to  the  com- 
mon bituminous  coal,  because  they  are  most  rich  in  these  liquid 
hydro-carbons.  Since  the  discovery  of  the  rich  deposits  of  these 
substances  in  the  oil  regions  of  Ohio,  Pennsylvania  and  Vir- 
ginia, the  manufacture  of  coal  oil  by  artificial  means  has  gen- 
erally been  aoandoned,  and  these  rich  oil-bearing  shales  must 
remain  comparatively  valueless,  until  the  great  natural  store- 
■  house  of  these  oleaginous  products  shall  become  exhausted. 

Indicartions  of  the  presence  of  these  oils  may  frequently  be 
seen  where  carbonaceous  deposits  abound,  but  it  is  only  where 
the  beds  are  of  considerable  thickness,  and  the  conditions  neces- 
sary for  the  distillation  and  retention  of  the  oils  were  favorable, 
that  they  exist  in  paying  quantities.  There  appears  to  be 
three  principal  horizons  in  the  West,  from  which  oil  is  obtained 
in  considerable  quantities,  one  of  which  is  in  strata  of  Silurian 
age,  another  in  the  Devonian,  and  a  third  in  the  Conglomerate 
at  the  base  of  the  coal  measures.  The  oil  region  of  Tennessee 
is  in  the  former,  that  of  Eastern  Ohio,  Western  Pennsylvania 
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and  Canada  West  is  reported  to  be  in  the  Devonian  horizon,  and 
that  of  eastern  Kentucky,  according  to  the  observations  of  Prof. 
J.  P.  Lesley,  is  in  the  Conglomerate;  though,  according  to  his 
report,  the  oil  is  not  there  confined  to  the  sandstone,  but  is  also 
obtained  from  wells  sunk  into  the  Su)>carboniferous  limestones 
IkjIow.  These  limestones  separate  the  two  upper  oil  horizons 
above  named,  and  Prof  Lesley  suggests  that  part  of  the  oil 
afforded  by  the  wells  in  the  limestone  may  have  come  up  from 
the  lower  or  Devonian  horizon.  Petroleum  is  also  found,  in 
some  parts  of  the  world,  in  more  modern  formations,  even  to 
the  Tertiary;  but  not  yet,  in  the  United  States,  east  of  the 
Rocky  Mountains. 

Pdtroleum  varies  greatly,  in  color  and  appearance,  at  different 
localities.  It  is  sometimes  a  l)lack  viscid  su))stance,  resembling 
tar,  and  again  appears  as  a  transparent  amber-colored  fluid, 
almost  as  limpid  as  water.  Where  the  volatile  matters  have 
evaporated,  the  residue  is  a  hard,  black,  solid  substance,  called 
Asphaltum.  Petroleum  results  from  carbonaceous  material, 
either  animal  or  vegetable,  and  is  simply  a  combination  of 
hydrogen  and  carbon.  It  is  in  a  gaseous  form,  when  first  dis- 
tilled fi-om  the  carbonaceous  material  from  which  it  is  derived, 
and  as  this  gas  ascends  into  higher  strata,  where  the  tempera- 
ture is  considerably  lower  than  tliat  necessary  for  its  evaporation, 
it  becomes  condensed  into  the  liquid  condition.  Much  of  this 
gas  may  escape  to  the  surface  and  be  lost  in  the  atmosphere, 
and  this  will  account,  in  part,  for  the  absence  of  these  oils  at 
many  localities  where  they  might  be  expected  to  exist.  If 
tliere  were  no  impervious  strata  between  the  carbonaceous  beds 
from  which  the  gas  was  first  liberated  and  the  surface,  it  would 
probably,  in  most  cases,  escape  and  leave  no  oil.  The  sand- 
stones which  overlie  the  oil  producing  strata  act  as  a  sponge  in 
absorbing  the  oil  and  preserving  it,  as  in  a  natural  reservoir, 
for  the  use  of  man;  and  if  these  are  overlaid  by  impervious 
strata,  we  have  the  most  favorable  conditions  for  the  accumu- 
—11 
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lation  of  valuable  oil  deposits.  The  process  of  distillation  is, 
110  doubt,  still  going  on  slowly  in  the  bowels  of  the  earth,  and 
will  only  cease  from  the  exhaustion  of  the  carbonaceous  deposits 
from  which  the  oil  is  derived. 

Although  the  productive  oil  wells  in  this  country  are  con- 
fined to  the  Silurian,  Devonian  and  Carboniferous  systems,  as 
we  have  already  remarked,  nevertheless  petroleum  is  found  in 
the  rocks  of  all  ages.  The  deposits  of  California  and  the  West 
Indies  are  in  the  Tertiary  formation,  and  the  oil  is  probably 
derived  from  the  lignites^  from  which  they  have  been  distilled 
by  the  internal  heat  of  the  earth,  at  a  comparatively  modem 
period.  In  the  vicinity  of  Chicago  the  Niagara  limestone  is 
locally  completely  saturated  with  oil,  but  owing  to  the  thinness 
of  the  bituminous  portion  of  the  rock,  it  is  not  probable  the  oil 
can  be  obtained  from  it,  in  paying  quantities,  by  boring. 

Oil  has  been  found,  in  two  or  three  counties  in  the  south- 
eastern portion  of  the  State,  in  small  quantities,  and  it  is  by  no 
means  improbable  that  paying  wells  may  hereafter  be  obtained 
in  that  portion  of  the  State.  The  counties  of  Gallatin  and 
Saline,  and  those  north  of  them  and  lying  in  the  valley  of  the 
Wabash  river,  will,  in  my  opinion,  be  most  likely  to  afford 
productive  oil  wells.  My  reasons  for  this  conclusion  are  the 
following :  In  this  portion  of  the  State  the  coal  measures  have 
their  greatest  development,  and  the  conglomerate  sandstone, 
which  constitutes  the  best  oil  horizon  in  Kentucky,  attains  its 
maximum  thickness  of  probably  not  less  than  three  hundred 
feet.  Again,  the  Devonian  sandstones  and  shales,  which  are 
comparatively  thin  on  the  western  borders  of  the  coal  field, 
thicken  rapidly  in  an  easterly  direction,  and  come  up  from 
beneath  the  coal  field  in  Indiana  considerably  thicker  than 
they  average  in  Western  Illinois.  Hence  we  find,  in  this  por- 
tion of  the  State,  conditions  more  nearly  analogous  to  those 
which  prevail  in  the  oil  producing  regions  of  Ohio  and  Ken- 
tucky, than  in  any  other;  and  experiments  carefully  conducted 
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may  lead  to  valuable  results  in  this  portion  of  the  State.  It  is 
especially  desirable  that  wherever  there  are  decided  surface 
mdications  of  oil,  appearing  as  oil  or  gas  springs,  that  the  pro- 
per steps  should  be  taken,  in  an  economical  way,  to  test,  by  a 
boring,  the  value  of  the  oil  deposits  beneath  the  surface. 

But  at  a  time  like  the  present,  when  the  people  are  laboring 
under  an  undue  excitement  in  favor  of  speculations  of  this  kind, 
it  may  not  be  out  of  place  to  say,  that  very  many  of  the  experi- 
ments now  undertaken  are  entirely  unwarranted  from  any  relia- 
ble surface  indications,  and  can  only  end  in  disappointment 
and  pecuniary  loss  to  those  who  are  reckless  enough  to  embark 
in  such  wild  speculations. 

In  determining  the  question  whether  certain  beds  that  re- 
semble the  productive  coal  measures  are  really  identical  with 
them,  the  most  reliable  evidence  is  to  be  found  in  the  study  of 
the  fossil  animals  and  plants  that  are  found  imbedded  in  the 
strata;  and  as  every  geological  formation  represents  a  distinct 
and  definite  period  in  the  earth's  history,  it  is  necessarily  char- 
acterized by  a  peculiar  group  of  organic  forms,  quite  unlike 
those  of  any  preceding  or  subsequent  period.  The  animal  life 
of  the  coal  period  was  represented  by  the  Mollusca,  the  Radiata, 
the  Articulata,  (Crustacea,  Insects  and  Myriopoda,)  and  the 
Vertebrata,  the  latter  being  only  represented  by  its  lowest 
forms,  the  fishes  and  batrachians.  The  most  common  and 
characteristic  fossils  of  the  coal  era  are  marine  shells,  which 
abound  in  all  the  calcareous  and  many  of  the  argillaceous  beds 
of  this  formation.  The  species  most  widely  distributed  are  the 
following :  Produdas  Jon(jwpi)tM}<j  P.  emtatus^  P.  Praftenanus,  P 
pwictatuSj  Spirifer  cameratus,  K  Uneafus  and  AthyrSs  suhtileta^ 
which  appear  in  every  part  of  the  formation,  from  the  base  to 
the  top,  The  Crustacea  yet  known  are  few,  both  in  genera 
and  species,  but  we  find  two  or  three  species  of  Trilobites,  the 
last  of  this  interesting  division  known  in  a  fossil  state,  one 
species  of  Bellinuriis,  an  animal  allied  to  the  K'ing  Crah  of  the 
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Atlantic  coast,  four  species  of  smaller  Crustacea,  apparently 
not  very  nearly  allied  to  any  living  genera,  and  two  or  three 
insects.  The  iron  nodules  from  M azon  creek,  in  Grundy  county, 
have  afforded  most  of  these  Crustaceans,  and,  also,  the  bones 
of  a  Salamander,  consisting  of  a  nearly  complete  skeleton,  which 
will  be  found  described  and  figured  in  the  second  volume  of 
this  Report. 

The  carboniferous  period  was  wonderfully  prolific  in  land 
plants,  presenting,  in  their  foseilized  remains,  the  evidence  of  a 
gorgeous  flora,  only  equaled,  at  the  present  time,  by  the  densest 
jungles  of  the  tropical  regions,  but  has  afforded,  as  yet,  no  land 
animals  more  highly  organized  than  the  insect  and  the  Sala- 
mander. No  birds  or  mammals  had  yet  sprung  into  being, 
and  the  silence  of  these  ancient  carboniferous  forests  was  proba- 
bly "unbroken,  save  by  the  chirj^ing  insect  and  the  croaking 
frog."  The  era  of  mammalian  life  had  not  yet  arrived,  but  the 
earth  was  gradually  being  prepared  for  the  recepticm  of  the 
higher  types  of  animal  life  that  were  subsequently  to  appear. 


CHAPTER    III. 


SUB-CARBONIFEROUS     LIMESTONE. 

This  division  of  the  Carboniferous  System  may  be  properly 
separated  into  five  divisions  or  groups,  which  are  easily  recog- 
nized from  the  specific  characters  of  the  fossils  contained  in  each. 
It  attains  an  aggregate  thickness  of  about  fifteen  hundred  feet, 
in  the  southern  portion  of  the  State,  but  towards  the  north  the 
different  members  thin  out  successively,  and  the  whole  division 
disappears  entirely  on  the  western  borders  of  the  coal  field, 
before  reaching  Rock  Island  county.  We  have  designated 
these  divisions  as  the  Chester  (/roup,  the  St.  Louis  grotcpy  the 
Keokuk  grotcp^  the  BarUngton  limestone^  and  the  Kinderhook 
group, 

CHESTER   GROUP. 

This  group  comprises  three  or  more  beds  of  limestone,  with 
intercalated  beds  of  arenaceous  and  argillaceous  shales  and 
sandstones,  the  whole  attaining  a  maximum  thickness,  in 
Randolph  county,  of  at  least  six  hundred  feet.  The  following 
section  will  illustrate  the  general  characters  of  this  group,  as  it 
appears  in  the  county  above  named,  where  its  peculiar  features 
were  first  studied : 

Hard  gray  siliceous  limestone 25  to  30  feet. 

Shales  and   shaly  sandstones,  with  fossil  plants  Sigillaria,  tStigmuria, 

Lepidodendron,  Knorrhia,  etc.,  (partially  hidden) 80  to  90    •' 

Shaly  limestone  (local) 15  to  18    " 

Massive  brown  sandstone 40    '* 

Limestone,  partly  nodular  and  argillaceous 45    ** 
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Green  and  blue  argiiluceous  shales,  with  plates  of  limestone 45  to  70  feet. 

Argillaceous  and  siliceous  limestone  (local) 20  to  30    " 

Massive  sandstone  and  sandy  shale 15  to  20    ** 

Compact  gray  limestone,  with  intercalations  of  blue,  green  and  purple 

clay  shales 150    ** 

Brown  sandstone 120    " 

According  to  the  observations  of  Mr.  IIenky  Engklmann,  the 
calcareous  beds  of  this  grouj)  are  considerably  increased  in 
thickness,  in  the  more  southern  counties  examined  by  him. 
In  a  northerly  direction  the  whole  group  thins  out  rajiidly,  and 
in  the  southern  part  of  St.  Clair  county  it  probably  does  not 
exceed  one  hundred  feet,  and  in  the  bluffs  just  above  Alton,  in 
Madison  county,  it  is  represented  ]jy  less  than  twenty  feet  of 
grit  and  limestone.  The  divisions  appear  to  tlun  out  succes- 
sively from  the  uppermost  downward,  and  in  Madison  county 
we  find  only  a  few  feet  of  the  two  lower  beds  remaining. 
Towards  the  southeast  it  appeal's  to  become  thinner  in  Ken- 
tucky, especially  the  calcareous  beds,  which,  according  to  Mr. 
S.  S.  Lyon,  only  attain  an  aggregate  thickness,  though  recog- 
nized in  five  divisions,  of  about  one  hundred  and  twenty  feet.* 
The  thickness  of  the  whole  group  in  Kentucky,  from  the  top 
of  the  St.  Louis  limestone  to  the  base  of  the  conglomerate, 
appears  to  be  about  four  hundred  and  twenty-five  feet,  according 
to  Mr.  IjYOn's  section. 

The  greater  portion  of  the  material  constituting  this  group 
is  an  argillaceous  or  arenaceous  sediment,  more  or  less  ferrugi- 
nous, that  gives  rise  to  frequent  and  sudden  changes  in  the 
lithological  character  of  the  different  membei's  of  the  group. 
For  example :  in  the  section  at  the  city  of  Chestcr,f  where  the 
middle  portion  is  best  exposed,  we  find  seventy  feet  of  green 
and  blue  argillaceous  shales  resting  upon  the  lower  limestone, 
but  at  the  upper  end  of  the  city  there  is  a  massive  sandstone, 
fifteen  or  twenty  feet  in  thickness,  intercalated  between  the 

*  Transactions  of  the  St.  Louis  Academy  of  Science,  Vol.  1,  p.  614. 
t  See  Report  on  Randolph  Countj. 
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lower  limestone  and  the  shale;  and  at  Cole's  Mill,  one  mile 
below,  we  find  the  same  sandstone  and  a  bed  of  shaly  limestone, 
twenty  to  thirty  feet  thick,  also  intervening  between  the  green 
shale  and  the  lower  limestone.  It  would  probably  be  quite 
impossible  to  find  two  exposures  of  this  group,  at  points  a  few 
miles  apart,  that  would  give  exactly  the  same  succession  of 
strata. 

The  calcareous  members  of  the  group  may  be  usually  described 
as  rather  coarsely  granulated  gray  limestones,  sometimes  argil- 
laceous and  ferruginous,  and  filled  with  the  remains  of  Radiata 
and  MoUusca,  and  more  rarely  containing  the  teeth  and  spines 
of  fishes.  The  terms  Pentremital  limestones  and  Archimedes 
limestones  have  been  applied  by  different  authors  to  the  calca- 
reous beds  of  this  group,  in  consequence  of  thci  great  abundance 
of  fossils,  belonging  to  these  two  genera,  found  in  them;  but 
as  these  names  were  found  to  be  equally  applicable  to  other 
divisions  of  the  Sub-carboniferous  series,  the  interests  of  science 
require  that  they  should  be  discarded,  and  some  other  and  less 
objectionable  name  substituted  for  the  group. 

At  some  localities  these  limestones  are  quite  evenly  bedded, 
and  constitute  an  excellent  building  material,  and  at  others 
they  become  nodular  and  argillaceous,  and  will  not  stand 
exposure  to  atmospheric  influences.  The  sandstones  belonging 
to  the  group  are  finely  but  distinctly  quartzose,  and  are  filled 
with  brown  specks  of  oxyd  of  iron.  They  are  usually  quite 
evenly  bedded,  and  form  an  excellent  building  stone  and  flag- 
ging material,  where  the  layers  are  of  suitable  thickness. 

The  sandstones  and  shales  of  the  middle  and  upper  division 
of  this  group  have  afforded  a  few  species  of  fossil  plants,  belong- 
ing to  the  genera  Lepidodendron,,  SigiUaria.y  Knorrliia^  Stigmaria 
and  Megapliitum,  Casts  of  a  few  fossil  shells,  apparently 
belonging  to  the  same  species  that  are  found  in  the  associated 
limestones,  were  observed  in  the  second  sandstone  at  Chester. 

Fossils  are  very  abundant  in  some  of  the  calcareous  beds  of 


80  GEOLOGY  OF   ILLINOIS. 

this  group,  and  the  upper  layers  of  the  lower  limestone,  in  some 
localities,  seem  to  be  composed  mostly  of  plates  of  Agassizocriniis 
and  other  Crinoidea ;  nevertheless  it  is  quite  rare  to  find  an 
individual  specimen  so  well  preserved  as  to  enable  the  paleon- 
tologist to  determine  its  specific  characters.     The  remains  of 

fishes  are  quite  abundant  in  the  upper  layers  of  the  lower  lime- 
stone, and  in  the  calcareous  plates  that  are  intercalated  in  the 

green  and  blue  shales.     Sixteen  species  of  this  division  of  the 

Vertebrata  are  described  and  figured,  in  the  second  volume  of 

the  Report,  from  this  horizon. 

The  most  common  forms  of  Crinoidea  peculiar  to  this  group 
are  the  following :  Pdntremiies  godoni^  P.  CJieroJceeiiSj  P.  jyyri" 
formisy  P.  cervimiSy  P.  robnstus  and  P.  obesiis;  Zeacrinus  mani- 
formis  and  Z.  Wbrtheni;  Agassizocrinus  conicxis^  A.  constrictus 
and  A,  gibbosiis.  Zaphrentis  spinulosci  is  also  an  abundant  fossil 
in  the  shales  above  the  limestone,  where  it  is  associated  with 
several  species  of  that  peculiar  form  of  Bryozoa  to  which  the 
generic  name  of  Lyropora  has  been  given,  and  with  the  Archi- 
'fnedes  Swallovana, 

The  characteristic  Brachiopoda  of  the  Chester  group  are  the 
following:  Spirifer  bmdcat as,  Sowerby,*^'  {Spirifir  mcrassattiSy 
Hall),  jS.  Leidyi,  S,  lineatus^^  Martin,  {S.  setigemSj  Hall),  S. 
transversalisj  S.  contractus;  Spiriferina  octopllcata,^  Sowerby, 
[Spirifer  spinosiiSj  N.  and  P.),  Athyris  ambigua,^'  Sowerby,  (A. 
»i(bquadratay  Hall),  Athyris  Royissii,^  TEveille,  {A,  suhlameU 
losUy  Hall),  Prodiictiis  elegans,  P.  pileiformis,  P,  pctrvusy  Retzia 
vera  and  Rhynchonella  explaaata.  IHrma  Missouriensis  of  Swal- 
low (perhaps  P,  flahclliformis  of  Sowerby),  is  a  common  shell 
in  the  upper  division  of  this  group,  at  Chester,  and  on  Gravel 
creek,  about  four  or  five  miles  north  of  Chester,  and  is  usually 
associated  with  Allorisma  clavata,  Myalina  angidata  and  Schiz- 
odiis  Chesterensis, 


*  Authentic  specimens  of  these  species,  from  this  State,  were  submitted  to  Mr. 
Thomas  Davidson,  of  London,  England,  who  pronounced  them  identical  with  the  well 
known  European  species  above  named. 
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But  perhaps  the  most  remarkable  fossils  which  this  group 
affords  are  the  huge  Cephalopoda,  from  the  upper  limestone 
in  the  vicinity  of  Chester.  The  Nautilus  spectahiVis  is  by  far 
the  largest  known  nautiloid  shell  hitherto  discovered  in  the 
Sub-carboniferous  limestones  of  America.  Only  two  nearly 
perfect  individuals  have  yet  been  seen,  though  fragments  are 
of  frequent  occurrence.  The  first  one  found  was  on  Gravel 
creek,  and  was  said  to  be  nearly  two  feet  in  diameter,  but  was 
broken  into  fragments  by  the  quarry  man,  who  found  it,  to  see 
wJuU  tcds  hmde  of  it.  The  second  one  was  found  by  Mr.  James 
M.  Christian,  of  Chester,  and  is  now  in  the  State  Cabinet. 
This  specimen,  which  is  nearly  complete,  measures  twenty 
inches  in  diameter,  and  is  four  feet  eight  inches  in  circumfer- 
ence around  the  dorsum.  It  was  obtained  from  the  upper 
limestone,  about  half  a  mile  east  of  the  city  of  Chester.  The 
Orthoceras  nobile,  from  the  same  limestone,  of  which  only  a  part 
of  a  single  individual  has  been  seen,  must  have  been  at  least 
five  or  six  feet  in  length  and  a  foot  or  more  in  diameter  at  the 
larger  extremity.  The  specimen  found  is  a  part  of  the  septate 
portion  of  the  shell,  eighteen  inches  in  length,  and  nearly  nine 
inches  in  diameter  at  one  end  and  seven  inches  at  the  other. 
It  was  presented  to  the  State  Cabinet  by  Mr.  Alexander  Dunn, 
of  Chester.  A  half  dozen  species,  or  more,  of  chambered  shells 
of  smaller  size  have  been  found  in  Randolph  county,  from  the 
upper  limestone  of  this  group,  some  of  which  are  described  in 
the  second  volume  of  this  Eeport.  These  chambered  shells 
appear  to  have  been  more  abundant,  and  to  have  attained  a 
greater  size,  during  the  period  in  which  these  limestones  were 
accumulating,  than  at  any  other  of  the  Sub-carboniferous  era. 

The  fauna  of  this  group,  taken  as  a  whole,  is  quite  unlike  that  • 
of  any  other  sub-division  of  the  carboniferous  system.  There 
are]not  more  than  a  half  dozen  species  from  the  lower  limestones 
that  are  known  to  extend  up  into  this  group,  and  only  three  or 
four  that  are  known  to  extend  from  this  into  the  coal  measures. 
—12 
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The  fossil  flora  that  abounds  in  the  sandstones  and  shales  of 
this  division  would  seem  to  ally  it  more  nearly  to  the  coal 
measures,  but  the  marine  fauna  of  the  calcareous  divisions  are 
of  a  decidedly  Sub-carboniferous  character.  Dr.  D.  D.  Owen, 
in  his  Report  on  the  Geology  of  Kentucky,  included  these  lime- 
stones in  what  he  called  the  Millstone-grit  series,  which  also 
included  the  conglomerate  at  the  base  of  the  coal  measures ;  but 
as  we  have,  for  reasons  already  stated  elsewhere,  included  the 
conglomerate  in  the  coal  measures,  it  seems  proper  to  group 
these  limestones,  and  the  sandstones  and  shales  associated  with 
them,  into  a  distinct  division  of  the  Sub-carboniferous  series. 

The  topographical  features  to  which  this  group  gives  origin 
are  those  of  a  broken  and  hilly  region,  everywhere  heavily 
timbered,  the  surface  presenting  sharp  ridges,  extending  in  the 
direction  of  the  general  drainage  of  the  country,  and  separated  by 
deep,  narrow  valleys.  It  forms,  by  decomposition,  an  excellent 
soil  wherever  the  surface  is  sufficiently  level  to  be  easily  cultiva- 
ted, producing  good  crops  of  tobacco,  wheat,  barley,  corn,  and  all 
the  varieties  of  fruits  adapted  to  the  climate.  Many  of  the 
finest  peach  orchards  in  Southern  Illinois  are  located  on  soils 
derived  from  this  group  of  rock.  The  soil  is  mainly  a  buff  or 
brown  colored  clay  loam,  and  is  far  more  productive  than  its 
appearance  would  indicate  to  the  casual  observer.  Even  the 
yellow  clay  subsoil,  thrown  out  from  a  depth  of  several  feet 
below  the  surface,  if  left  exposed,  for  a  few  months,  to  the 
influence  of  the  atmosphere,  becomes  a  good  soil,  and  is  produc-' 
tive  in  all  the  cereals  adapted  to  the  climate. 

The  lower  Sandstone  of  the  Chester  group,  which  is  usually 
the  most  important  of  the  arenaceous  divisions,  varies  in  thick- 
ness, where  this  group  is  well  developed,  from  fifty  to  a  hundred 
feet  or  more.  In  the  Iowa  Report  it  was  described  under  the 
name  of  Ferruginous  Sandstone^  a  name  adoj^ted,  in  the  Missouri 
Report,  for  the  conglomerate  sandstone  underlying  the  coal 
measures,  with  which  the  sandstone  now  under  consideration 
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appears  to  have  been  confounded.  For  reasons  already  stated, 
we  have  rejected  the  name  Ferruginous  Sandstone  and  adopted 
that  of  Lower  Sandstone  of  the  Chester  group,  for  this  sub- 
division. 

This  sandstone  is  generally  found  in  thick  beds,  and  some- 
times presents  a  concretionary  structure,  and  is  usually  composed 
of  finer  material  than  the  conglomerate  of  the  coal  measures, 
is  more  homogenous  in  texture,  and  contains  no  pebbles  at  any 
of  the  localities  examined.  The  rock  is  usually  permeated  by 
the  brown  oxyd  of  iron,  which,  when  evenly  disseminated,  gives 
to  the  rock  a  soft  brown  color,  but  is  sometimes  disseminated 
through  it  in  specks,  giving  it  a  mottled  appearance.  Some- 
times it  becomes  thin  bedded,  and  afibrds  good  flagging  stones. 
Where  the  ferruginous  matter  is  evenly  distributed  through  the 
mass,  it  forms  one  of  the  best  freestones  in  the  State,  and  it 
Ijecomes  a  very  valuable  material  for  buildhig  purposes.  It  is 
generally  sufficiently  massive  to  afford  blocks  of  any  desirable 
size,  and  is  easily  cut,  and  hardens  slightly  on  exposure  to  the 
atmosphere.  Tliis  rock  has  been  extensively  quarried  in  St. 
Clair  county  and  transported  to  St.  Louis,  where  it  has  been 
used  in  the  construction  of  one  of  the  finest  churches  in  the 
city.  No  fossils  have  yet  been  found  in  this  sandstone.  It 
thins  out  and  disappears,  in  Madison  and  Jersey  counties,  with 
the  attenuated  outliers  of  the  lower  limestone  of  the  Chester 
group.  Towards  its  base,  at  many  localities,  it  becomes  highly 
ferruginous,  and  affords  bands  of  tolerably  good  iron  ore. 

ST.    LOUIS   GROUP. 

Under  this  head  we  include  the  evenly  bedded  limestones  of 
Alton  and  St.  Louis,  the  concretionary  and  brecciated  limestones 
of  the  former  locality  and  points  farther  north,  the  oolitic 
limestone  which  outcrops  at  the  river's  edge,  three  miles  above 
Alton,  and  the  equivalent  beds  at  Bloomington,  and  Spergen 
Hill,  Indiana,  and  the  blue  calcareo-argillaceous  shales  and 
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magnesian  and  arenaceous  limestones  at  Warsaw,  in  Hancock 
county.  These  last  named  beds  are  characterized  by  a  some- 
what peculiar  group  of  fossils,  and  have  usually  been  regarded 
as  forming  a  distinct  division  of  the  Mountain  Limestone  scries, 
but  on  a  careful  examination  of  the  beds  at  many  localities,  we 
are  satisfied  that  such  a  division  is  entirely  arbitrary,  and  not 
justified  by  paleontological  evidence.  Many  of  the  species  of 
fossil  shells,  that  occur  in  the  beds  above  named,  are  also  found 
in  the  upi)er  division  of  the  limestone  at  other  localities,  and 
the  changes  that  occur  in  the  fossil  contents  of  the  rock,  at  the 
various  localities  named,  may  be  attributed  to  the  local  condi- 
tions under  which  the  sediments  were  accumulated,  rather  than 
to  any  specific  change  in  the  character  of  the  fauna  of  this  i>eriod. 

North  of  the  junction  of  the  Illinois  and  the  Mississippi, 
where  the  Chester  limestones  are  wanting,  this  formation  forms 
the  limestone  floor  on  which  the  coal  measures  were  deposited, 
and  hence  it  becomes  important  as  a  well  marked  and  reliable 
horizon  for  the  guidance  of  those  in  search  of  this  useful 
mineral. 

In  the  vicinity  of  Alton  and  St.  Louis,  which  may  be  con- 
sidered as  typical  localities,  this  formation  consists  of  regularly 
bedded  light  gray  or  bluish-gray  limestone,  sometimes  massive, 
and  again  in  thin  beds  suitable  for  flagstones,  and,  in  their 
chemical  constituents,  a  nearly  pure  carbonate  ot  lime.  Near 
the  middle  of  the  formation,  between  Alton  and  the  mouth  of 
the  Piasa,  we  find  a  bed  of  concretionary  and  brecciated  lime- 
stone from  twenty  to  thirty  feet  in  thickness,  and  below  this 
the  limestones  are  darker  colored,  sometimes  magnesian  and 
oolitic,  with  bands  of  blue  and  yellow  shales.  The  entire  bluff, 
from  the  mouth  of  the  Piasa  to  Alton,  is  composed  of  this  lime- 
stone, which  cannot  be  less  than  200  to  250  feet  thick  in  this 
vicinity.  North  of  the  Illinois  river  it  thins  out  rapidly,  the 
remainmg  portion  in  that  region  having  a  general  resemblance 
to  the  middle  and  lower  portions  of  the  bed,  as  it  appears  in 
the  vicmity  of  Alton. 
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111  the  southern  portion  of  the  State,  a  marked  change  takes 
place  in  the  lithological  characters  of  the  bed,  and  in  Hardin 
county  the  upper  portion  is  characterized  by  beds  of  light 
colored  massive,  oolitic  limestone,  while  the  lower  portion  be- 
comes thin  Ixidded  and  cherty ;  and  in  the  vicinity  of  the  Illi- 
nois Furnace,  some  of  the  beds  are  of  a  brownish-black  color, 
and  being  fine  grained  and  compact  in  texture,  take  a  fine 
polish  and  form  a  black  marble.  Without  the  aid  of  fossils, 
which  everywhere  characterize  this  formation,  it  would  be 
utterly  impossible  to  identify  it  at  these  various  localities  in 
consequence  of  the  decided  changes  that  take  place  in  its 
lithological  characters.  Among  the  fossils  most  generally 
distributed  wherever  this  limestone  is  found,  from  Northern 
Illinois  to  Alabama,  and  which  can  always  be  relied  on  for  its 
identification,  are  two  species  of  fossil  corals  belonging  to  the 
genus  Lithmtrotion :  the  L.  Canadense  and  L,  i^roUferuMj  which 
appear  to  abound  over  nearly  the  whole  area  occui)icd  by  this 
limestone. 

The  Melonites  multipara  and  Pijteriocrinus  Missouriensw  are 
also  characteristic  species  of  the  evenly  bedded  gray  limestones 
that  constitute  the  upper  part  of  this  formation,  in  the  vicinity 
of  Alton  and  St.  Louis,  and  there  are  also  several  species  of 
shells  which  characterize  this  horizon,  among  which  are  Pro- 
ductus  ovatusj  P,  fennicosfuSy  (which  is,  perhaps,  only  a  variety 
of  P.  semireticulatus)^  Athyris  amhifjua,  and  a  variety  of  Spirifer 
Keokukj  described  by  Swallow,  in  the  Transactions  of  the  St. 
Louis  Academy  of  Science,  under  the  name  of  Spirifer  Littoni. 

The  fossil  corals  above  named  are  almost  always  siliceous  in 
their  structure,  the  calcareous  matter  that  originally  formed 
the  coral  having  been  removed  and  subsequently  replaced  with 
silica;  and,  consequently,  they  weather  out  of  the  calcareous 
layers  in  which  they  were  originally  imbedded,  and  are  found 
lying  in  loose  masses  along  the  beds  of  the  streams  that  intersect 
the  Umestone,  as  perfect  in  their  condition  as  though  they  had 
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just  been  detached  from  the  coral  reef  where  they  origmally 
grew.  The  X.  Canadense  is  frequently  found  in  masses  of  con- 
siderable size,  composed  of  numerous  calyces,  having  a  polygonal 
structure,  giving  it  some  slight  resemblance  to  a  honey-comb, 
in  which  the  cells  were  enlarged  to  three  or  four  times  their 
natural  diameter.  North  of  Piasa  creek  the  whole  formation 
thins  out  to  an  average  of  from  fifty  to  one  hundred  feet,  and  its 
characters  are  similar  to  those  already  described  as  peculiar  to 
the  middle  and  lower  portion  of  the  bed. 

At  Warsaw,  in  Hancock  county,  the  upper  portion  of  the  bed 
comprises  the  concretionary  and  brccciated  limestone,  which 
varies  from  ten  to  thirty  feet  in  thickness,  and  the  lower  por- 
tion is  made  up  of  a  series  of  blue  clay  shales,  alternating  with 
bands  of  impure  limestone,  which  contain  great  numbers  of  a 
remarkable  Bryozoan,  described  and  figured  in  the  Iowa  Report 
under  the  names  of  Arcliimedes  Wortlieiii  and  A,  reversa^  the 
two^being  only  varieties  of  the  same  fossil.  Below  this  bed  of 
shales  and  limestone  there  is  a  bed  of  magnesian  limestone, 
which,  in  that  vicinity,  averages  from  ten  to  twelve  feet  in  thick- 
ness, and  above  the  shales  a  bed  of  arenaceous  limestone  seldom 
more  than  ten  feet  thick,  and  affording,  altogether,  the  following 
section : 

Concretionary  and  brccciated  limestone 30  feet. 

Arenaceous  limestone .'. 10    " 

Blue  Arg.  shales  and  limestone 30    " 

Magnesian  limestone 12    " 

In  the  river  bluffs,  three  miles  above  Alton,  these  lower  beds 
are  represented  by  thin  bedded  magnesian  and  oolitic  limestones, 
the  latter  containing  Pentremites  conoidensy  and  several  species 
of  small  fossil  shells,  identical  with  those  found  in  a  similar 
position  at  Bloomington  and  Spergen  Hill,  in  Indiana,  where 
the  oolitic  beds  containing  the  fossils  immediately  overlie  cer- 
tain shaly  beds  containing  geodes  like  those  in  the  Keokuk 
limestone.  This  division  of  the  Sub-carboniferous  limestone 
series  affords  a  great  amount  of  excellent  building  stone,  for 
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foundation  walls  and  other  architectural  purposes,  and  some 
varieties  are  susceptible  of  a  fine  polish,  and  may  be  used  for 
ornamental  purposes.  The  lead  mines  of  Hardin  county  are 
in  this  limestone,  the  ore  occurring  in  veins  associated  with 
calcite  and  fluor-spar. 

It  affords  a  large  amount  of  excellent  building  stone,  and  is 
the  best  limestone  for  the  manufacture  of  quick  lime  that  is  at 
present  known  in  this  State.  Alton  has  long  been  noted  for 
the  amount  and  excellent  quality  of  the  lime  manufactured  at 
that  point,  and  the  limestone  from  which  it  is  made  is  quarried 
from  the  upper  beds  of  this  formation.  The  statistics  of  the  lime 
trade  at  Alton  will  be  found  in  the  report  on  Madison  county. 
Just  at  the  junction  of  this,  with  the  Keokuk  limestone  that 
underlies  it,  there  is  a  bed  of  hydraulic  limestone  in  St.  Clair, 
Monroe  and  Jersey  counties,  and  the  same  bed  may  no  doubt 
be  found  in  Madison  county,  though  its  outcrop  appears  to  be 
hidden  at  the  localities  examined  along  the  river  bluffs,  where 
it  should  naturally  be  found. 

Where  this  limestone  constitutes  the  surface  rock  of  the 
country,  it  gives  origin  to  numerous  sinkholes  that  originally 
formed  the  entrances  to  subterranean* caverns;  and  hence  this 
limestone  has  sometimes  been  called  Cavernous  limestone.  But 
many  of  these  have  been  subsequently  partially  filled  with  sedi- 
ment, that  has  been  washed  into  them  by  the  rain,  and  which 
has  closed  the  entrance  to  the  caverns  below  and  formed 
numerous  small  ponds  upon  the  surface,  as  may  be  seen  in  the 
vicinity  of  St.  Louis.  At  some  localities  these  sink-holes  and 
ponds  are  so  numerous  as  to  seriously  affect  the  value  of  the 
land  for  agricultural  purposes.  North  of  the  Illinois  river, 
where  the  lower  portion  of  this  division  only  is  seen,  its  cavern- 
ous character  is  not  observable,  and  the  magnesian  and  arena- 
ceous divisions,  by  their  decomposition,  contribute  valuable 
materials  to  enrich  the  soils  along  the  line  of  outcrop  of  this 
lower  division  of  the  group. 
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Green  and  blue  argillaceous  shales,  with  plates  of  limestone 45  to  70  feet. 

Argillaceous  and  siliceous  limestone  (local) 20  to  30    " 

Massive  sandstone  and  sandj  shale 15  to  20    '' 

Compact  gray  limestone,  with  intercalations  of  blue,  green  and  purple 

clay  shales 150    ** 

Brown  sandstone 120    '' 

According  to  the  observations  of  Mr.  Henry  Engelmann,  the 
calcareous  beds  of  this  group  are  considerably  increased  in 
thickness,  in  the  more  southern  counties  examined  by  him. 
In  a  northerly  direction  the  whole  group  thins  out  rapidly,  and 
in  the  southern  part  of  St.  Clair  county  it  probably  does  not 
exceed  one  hundred  feet,  and  in  the  bluffs  just  above  Alton,  in 
Madison  county,  it  is  represented  by  less  than  twenty  feet  of 
grit  and  limestone.  The  divisions  appear  to  thin  out  succes- 
sively from  the  uppermost  downward,  and  in  Madison  county 
we  find  only  a  few  feet  of  the  two  lower  beds  remaining. 
Towards  the  southeast  it  appears  to  Ijecome  thinner  in  Ken- 
tucky, especially  the  calcareous  beds,  which,  according  to  Mr. 
S.  S.  Lyon,  only  attain  an  aggregate  thickness,  though  recog- 
nized in  five  divisions,  of  about  one  hundred  and  twenty  feet.* 
The  thickness  of  the  whole  group  in  Ki^ntucky,  from  the  top 
of  the  St.  Louis  limestone  to  the  base  of  the  conglomerate, 
appears  to  be  about  four  hundred  and  twenty-five  feet,  according 
to  Mr.  Lyon's  section. 

The  greater  portion  of  the  material  constituting  this  group 
is  an  argillaceous  or  arenaceous  sediment,  more  or  less  ferrugi- 
nous, that  gives  rise  to  frequent  and  sudden  changes  in  the 
lithological  characters  of  the  different  members  of  the  group. 
For  example :  in  the  section  at  the  city  of  Chester,f  where  the 
middle  portion  is  best  exposed,  we  find  seventy  feet  of  green 
and  blue  argillaceous  shales  resting  upon  the  lower  limestone, 
but  at  the  upper  end  of  the  city  there  is  a  massive  sandstone, 
fifteen  or  twenty  feet  in  thickness,  intercalated  between  the 


*  Transactions  of  the  St.  Louis  Academy  of  Science,  Vol.  1,  p.  014. 
t  Sec  Report  on  Randolph  County. 
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lower  limestone  and  the  shale;  and  at  Cole's  Mill,  one  mile 
below,  we  find  the  same  sandstone  and  a  bed  of  shaly  limestone, 
twenty  to  thirty  feet  thick,  also  intervening  between  the  green 
shale  and  the  lower  limestone.  It  would  probably  be  quite 
impossible  to  find  two  exposures  of  this  group,  at  points  a  few 
miles  apart,  that  would  give  exactly  the  same  succession  of 
strata. 

The  calcareous  members  of  the  group  may  be  usually  described 
as  rather  coarsely  granulated  gray  limestones,  sometimes  argil- 
laceous and  ferruginous,  and  filled  with  the  remains  of  Radiata 
and  Mollusca,  and  more  rarely  containing  the  teeth  and  spines 
of  fishes.  The  terms  Pentremital  UmeMones  and  Arcldinedea 
Umestoncs  have  been  applied  by  different  authors  to  the  calca- 
reous beds  of  this  group,  in  consequence  of  tlui  great  abundance 
of  fossils,  belonging  to  these  two  genera,  found  in  them;  but 
as  these  names  were  found  to  be  equally  applicable  to  other 
divisions  of  the  Sub-carboniferous  series,  the  interests  of  science 
require  that  they  should  be  discarded,  and  some  other  and  less 
objectionable  name  substituted  for  the  group. 

At  some  localities  these  limestones  are  quite  evenly  bedded, 
and  constitute  an  excellent  building  material,  and  at  others 
they  become  nodular  and  argillaceous,  and  will  not  stand 
exposure  to  atmospheric  influences.  The  sandstones  belonging 
to  the  group  are  finely  but  distinctly  quartzose,  and  are  filled 
with  brown  specks  of  oxyd  of  iron.  They  are  usually  quite 
evenly  bedded,  and  form  an  excellent  building  stone  and  flag- 
ging material,  where  the  layers  are  of  suitable  thickness. 

The  sandstones  and  shales  of  the  middle  and  upper  division 
of  this  group  have  afforded  a  few  species  of  fossil  plants,  belong- 
ing to  the  genera  Lepidodendron^  Sigillarut,  Knorrhia,  Stigmaria 
and  Megaphitnm ,  Casts  of  a  few  fossil  shells,  apparently 
belonging  to  the  same  species  that  are  found  in  the  associated 
limestones,  were  observed  in  the  second  sandstone  at  Chester. 

Fossils  are  very  abundant  in  some  of  the  calcareous  beds  of 


90  GEOLOGY  OF  ILLINOIS. 

At  Niota,  in  the  northern  part  of  Hancock  county,  a  few  indi- 
vidual geodcs  have  been  found  containing  asphaltum.  A  small 
collection  of  these  geodes  wm  sent  to  Prof.  Geo.  J.  Brush,  the 
accomplished  Professor  of  Mineralogy  and  Metallurgy  in-  Yale 
College,  with  the  request  that  he  would  ndte  such  interesting 
facts  as  they  might  present  to  the  practiced  eye  of  the  mineral- 
ogist, and  he  has  kindly  transmitted  the  following  interesting 
letter  and  report,  which  I  am  permitted  to  introduce  here : 

SHEFFIELD  LABORATORY  OF  YALE  COLLEGE, 
Nbw  Ha  YIN,  CoN!i.,  June  *!thj  1865. 

A.    H.    WOBTBBN, 

State  OeologUtj  Springfield,  Illinois: 

Sir — Herewith  I  send  you  a  report  on  the  character  of  the  filling  of  the 
geodee  from  the  Keokuk  limeetone,  which  you  submitted  to  me  for  examination 
last  November.  You  will  observe  that  I  have  numbered  each  geode,  and  given 
a  brief  account  of  its  mineralogical  characters,  with  the  order  of  deposition  of 
the  different  species.  To  give  an  idea  of  the  relative  size  of  the  geodes  exam- 
ined, I  have  stated  their  dimensions  roughly,  not  attempting  to  give  them 
accurately.  To  complete  my  report,  it  will  be  necessary  for  yourself,  or  some 
other  person  conversant  with  the  facts,  to  make  some  general  statements  as  to 
the  great  variety  in  the  form  of  the  geodes,  their  variations  in  siie  and  the 
mode  of  their  occurrence  in  the  limestone.  It  is  possible  that  an  examination 
of  a  large  number  would  add  some  further  facts  to  the  paragenesis  of  their 
mineral  contents,  and  furnish  some  generalizations  which,  as  yet,  are  wanting. 

You  will  observe  that,  in  every  case  I  have  examined,  the  outer  layer  of  the 
geode  is  siliceous,  and  is  of  that  form  of  silica  which  is  called  chalcedony, 
although  sometimes  this  outer  siliceous  rim  is  extremely  thin.  The  next  in 
the  order  of  super-position  is  aystaUine  quartz.  In  every  geode  which  contuns 
crystalline  quartz,  this  rests  directly  on  the  chalcedony.  In  some  instances  a 
second  layer  of  chalcedony  rests  on  the  quartz  crystals,  (Nos.  11,  14  and  22,) 
and  in  one  instance  a  second  series  of  quartz  crystals  rests  on  the  second  layer 
of  chalcedony.  Calcite  occurs  in  great  beauty  and  variety  of  form,  sometimes 
resting  directly  on  the  chalcedonic  crust,  and  sometimes  resting  on  the  lining 
of  quartz.  In  no  instance,  where  calcite  and  quartz  occur  in  the  same  geode, 
have  I  found  the  quartz  resting  on  calcite  ;^  they  all  indicate  that  the  calcite 

*  A  single  geode  was  foand  at  Eeokak,  Iowa,  and  is  now  in  the  cabinet  of  the  writer, 
in  which  large  crystals  of  calcite  are  partly  covered  with  smaller  crystals  of  quartz. — 
A.  H.  W. 
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is  subsequent  in  formation  to  the  quartz.     The  calcite  crystals  are  worthy  of 
special  crystallographic  study. 

The  occurrence  of  pi^rites  shows  that  in  some  cases  its  formation  was  simul- 
taneous with  that  of  calcite,  while  in  other  instances  it  was  apparently  subsequent 
to  it.  The  elongated  crystals  of  tarnished  pyrites  are  quite  remarkable,  and 
might  easily  be  confounded  with  rutile;  but  they  show  a  yellow  color  and  a 
cross  fracture,  and  a  blow-pipe  examination  reveals  their  real  character. 

Blende  seems  to  have  been  simultaneous  in  formation  with  the  calcareous 
layer  of  the  geodes  in  which  it  occurs,  for  in  two  instances  I  have  observed  it 
imbedded  in  the  calcareous  layer,  without  resting  on  the  chalcedonic  base. 

Gypmm^  observed  in  minute  crystals  in  only  two  instances,  is  subsequent  in 
formation  to  the  second  layer  of  chalcedony  in  the  geodes  in  which  it  occurs. 
Pearl'»par^  dolomite  or  bromn-spar,  as  it  might  very  appropriately  be  called, 
occurs  in  several  geodes,  and  is  almost  always  of  subsequent  formation  to  the 
calcite.  In  a  few  instances,  however,  calcite  crystals  appear  resting  on  a  dolo- 
mite base,  and  this  leads  me  to  call  attention  to  the  occurrence  of  calcite  of  at 
least  two  distinct  periods  of  formation,  as  shown  by  the  form  and  color  of  the 
crystals,  (Nos.  20  and  21.)  The  dolomite  in  the  geodes  seems  to  be  peculiarly 
liable  to  decomposition  by  the  oxidation  of  the  iron.  An  analysis  of  it  shows 
it  to  contain  a  large  per  centage  of  carbonate  of  iron  with  the  carbonates  of 
lime  and  magnesia. 

Aragonxte  was  found  in  but  one  instance,  and  then  resting  on  dolomite. 
Geode  No.  32  contained  a  considerable  amount  of  a  loose  white  powder,  which, 
on  chemical  examination,  proved  to  be  a  hydrous  silicate  of  alumina;  and  it  is 
exceedingly  curious  that  the  crystals  of  calcite,  in  what  must  have  been  the 
lower  part  of  the  cavity,  contain,  disseminated  through  them,  this  same  silicate, 
as,  upon  solution  in  acid,  they  leave  behind  an  insoluble  white  powder,  similar 
in  character  to  that  found  loose  in  the  geode.  Moreover,  the  crystals  differ  in 
form  from  those  lining  the  upper  portion  of  the  cavity. 

Geode  No.  4  is  one  of  the  most  interesting  of  the  suite,  being  almost  filled 
with  asphaltum,  and  having  isolated  quartz  crystals  imbedded  in  the  asphaltum. 
For  other  details  I  must  refer  to  my  report,  and  I  repeat  here,  what  I  have 
already  remarked,  that  the  examination  of  other  specimens  may  develope 
further  generalizations  as  to  the  character  of  the  minerals  contained  in  them, 
and  the  manner  and  order  in  which  they  have  been  deposited.  I  have  felt  that 
it  was  best  simply  to  put  on  record  the  facts  I  have  observed,  and  leave  to 
others  more  favorably  situated  to  complete  the  study  of  these  remarkable  geodes. 

Very  respectfully, 

Your  obedient  servant, 

GEO.  J.  BRUSH. 


\ 
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Report  on  the  Mineralogical  Charcu:ters  of  Geodes  from  the  Keokuk  Limettone* 
hy  Geo.  J.  Brush,  Professor  of  Mineralogy  and  Metallurgy  in  Yale  College, 

No.  1. — Dimensions  of  geode«  4}x4z2l  inches.  Crust,  i  to  1  inch  thick ;- 
exteriorly  silicious  and  interiorly  calcareous.  Cavity  lined  with  rhomhohedral 
crystals  of  calcite  /« to  i  of  an  inch  in  diameter,  and  on  these,  filling  about  one- 
fourth  of  the  cavity,  rests  a  highly  modified  rhombohedron  of  colorless  calcite. 
In  one  end  of  the  cavity,  and  imbedded  in  the  crust,  is  a  crystal  of  blende  \ 
of  an  inch  across.  On  the  calcite  are  minute  acicular  crystals  of  a  hair  brown 
color,  which  have,  on  pyrognostic  examination,  proved  to  be  tarnished  pyrites. 
They  are  in  the  form  of  feathery  spiculse,  and  very  much  resemble  the  variety 
of  rutile  known  as  ^^fleches  (T amours ^  A  small  amount  of  a  pulverulent  sili- 
ceous substance  is  also  contained  in  the  cavity. 

No.  2. — Dimensions,  7x5x4  inches.  Crust,  }  to  1  inch  thick,  entirely  sili- 
cious ;  exteriorly  chalcedonic  and  interiorly  crystalline  quartz.  Cavity  lined 
with  quartz  crystals,  showing  only  the  pyramidal  terminations.  Implanted  on 
the  quartz  crystals  is  a  scalenohedral  crystal  of  calcite,  with  rhomhohedral  and 
other  modifications.  Minute  crystals  of  iron-pyrites  occur,  inclosed  in  the  cal- 
cite and  resting  on  the  quartz. 

No.  3. — Dimensions,  4x4x2  inches.  Crust,  on  the  outer  edge,  chalcedonic, 
then  calcareous,  and  about  i  of  an  inch  from  the  exterior  occurs  a  line  of 
pyrites,  and  inside  of  this  calcareous  spar  and  blende.  Dimensions  of  cavity, 
1x1x1}  inches,  lined  with  low  haxagonal  prisms  of  calcite,  with  rhomhohedral 
summits.  In  one  end  of  the  cavity  the  calcite  crystals  are  implanted  on  blende, 
and  small  cubic  crystals  of  pyrites  occur  resting  on  the  calcite.  They  are  tar- 
nished to  a  golden-yellow  color. 

No.  4. — Dimensions,  4x3x3  inches.  Crust,  not  over  }  an  inch  thick,  siliceous 
and  mostly  chalcedonic;  lined  with  small  quartz  crystals,  and  the  cavity  appa- 
rently more  than  half  filled  with  asphaltum,  the  latter  breaking  with  a  clear 
conchoidal  fracture^  having  a  high  lustre  and  jet  black  color,  and  containing, 
imbedded  in  it,  detached  crystals  of  quartz,  sometimes  i  of  an  inch  in  length 
and  half  a  line  in  diameter. 

No.  5. — Dimensions,  3x2}x2  inches.  Crust,  siliceous,  the  exterior  chalce- 
donic and  interior  crystalline  quartz,  not  over  }  of  an  inch  thick,  and  lined 
with  small  crystals  of  quartz,  on  which  are  implanted  hexagonal  crystals  of 
calcite,  with  rhomhohedral  summits.  The  calcite  crystals  are  }  to  1  inch  in 
length  and  }  to  }  of  an  inch  in  diameter.  A  single  isolated  crystal  shows  both 
terminations.     Minute  crystals  of  pyrites  also  occur  on  the  quartz. 

No.  6. — Dimensions,  3^x3x1}  inches.  Specimen  very  much  resembling  No. 
1,  in  general  characters,  but  containing  no  blende. 


*  Accompanying  a  letter  to  A.  H.  Worthen,  State  Geologist. 
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No.  7. — Dimensions,  3^x3x2  inches.  Cvost,  from  i  to  |  of  an  inch  thick, 
lined  with  small  hexagonal  crystals  of  calcite,  with  occasional  points  showing 
minute  quartz  crystals,  and  the  cavity  more  than  half  filled  with  a  single  group 
of  hexagonal  crystals  of  calcite. 

No.  B. — Dimensions,  4ix3}x2  inches.  Crust,  i  to  }  of  an  inch  thick,  sili- 
ceous, and  interiorly  lined  with  quartz  crystals,  showing  the  hexagonal  form 
and  pyramidal  terminations,  and  having  implanted  on  them  hexagonal  crystals 
of  calcite,  with  rhombohedral  terminations.  Implanted  on  the  quartz  are 
minute  crystals  of  iron  pyrites. 

No.  9. — Dimensions.  5}x5}x3}.  Crust,  i  to  1  inch  thick ;  character  of  filling 
almost  identical  with  No.  8,  but  containing  quartz  crystals  with  double  termi- 
nations, and  elongated  crystals  of  tarnished  pyrites. 

No.  10. — Dimensions,  4}x4x2}  inches.  Crust,  }  inch  thick,  and  quite  uni- 
form. Lined  with  quartz  crystals,  and  containing  a  single  partially  developed 
crystal  of  calcite  of  the  same  form  as  in  Nos.  8  and  9.  The  dimensions  of  this 
crystal  are  i  an  inch  high  and  2  inches  across.  Implanted  on  the  quartz  are 
minute  crystals  of  tarnished  pyrites. 

No.  11. — Dimensions,  4}x4k3  inches.  Crust,  }  to  1  inch  thick;  chalcedonio 
on  the  exterior,  but  consisting  chiefly  of  crystalline  quartz,  having  a  bluish 
white  color  and  showing  pyramidal  planes.  These  crystals  are  coated  with  a 
layer  of  white  chalcedony  a  line  or  more  thick.  Resting  on  this  chalcedony 
are  crystals  of  quartz,  having  a  smoky  t  inge.  A  few  of  them  have  a  thin  scale 
of  chaloedony  covering  them,  and  little  specks  of  hydrated  oxyd  of  iron  are  also 
implanted  on  some  of  the  crystals. 

No.  12. — Dimensions,  4ix3i^x2i  inches.  Crust,  }  inch  thick;  entirely  sili- 
ceous, and  lined  with  quartz  crystals.  These  are,  for  the  most  part,  covered 
with  a  thin  coating  of  white  chalcedony,  and  this  latter  has  implanted  on  it 
minute  crystals  of  pyrites. 

No.  13. — Dimensions,  4x3}x3  inches.  Crust,  i  inch  thick,  and  almost 
identical,  in  characters,  with  No.  8. 

No.  14. — Dimensions,  7x4}x3i  inches.  Crust,  varying  in  thickness  from  i 
to  li  inches,  and  a  portion  of  the  exterior  covered  with  calcite  and  dotted  with 
minute  crystals  of  pyrites  and  blende.  The  crust  proper  is  mainly  siliceous; 
chalcedonic  on  the  exterior,  then  crystalline — showing  distinct  crystallizations 
of  quartz;  and  then,  deposited  on  and  covering  these,  a  layer  of  blilish-white 
chalcedony,  in  some  portions  a  line  or  more  in  thickness,  but  in  other  portions 
only  sufiicient  to  cover  the  quartz  crystals,  their  form  remaining  perfectly  dis- 
tinct. Subsequent  to  the  deposition  of  the  chalcedony  is  calcite,  which  occurs 
in  a  group  of  low  hexagonal  crystals.  Resting  on  the  chalcedony  in  one  end 
of  the  cavity,  and  deposited  on  the  calcite,  as  well  as  on  the  chalcedony,  are 
minute  cubes  of  pyrites,  sometimes  mounted  on  delicate  elongated  prisms  of  the 
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same  species.  The  chalcedony  has,  also,  resting  on  it,  minute  oryttals  of  pearl 
spar,  and  some  extremely  small  and  thin  crystals  of  gypsum. 

No.  15. — Dimensions,  3ix3}z2}  inches.  Crust,  from  i  to  i  of  an  inch  thick. 
Characters  resembling  those  of  No.  1. 

No.  16. — Dimensions,  2}z2ixl}  inches.  Crust,  i  to  iWan  inch  thick. 
Characters  like  No.  1. 

No  17. — Dimensions,  3x2}x2i  inches.  Crust,  i  to  }  inch  thick;  exteriorly 
chalcedonic  and  interiorly  calcareous;  lined  with  translucent  hexagonal  crystals 
of  calcite,  with  rhombohedral  terminations.  Crystals,  i  to  i  inch  in  diameter. 
Those  in  a  portion  of  the  geode  were  gray  and  opaque,  from  inclosed  earthy 
matter. 

No.  18. — Dimensions,  4x3}xlf  inches.  Crust,  }  to  i  inch  thick;  exteriorly 
chalcedonic  and  interiorly  calcareous ;  lined  with  light  brown  rhombohedrons 
of  calcite,  and  the  cavity  more  than  half  filled  with  a  solid  mass  of  white  calcite, 
the  exposed  surface  of  which  is  made  up  of  low  rhombohedrons,  showing  minute 
hexagonal  planes.  The  other  portions  of  the  geode  contain  isolated  transparent 
crystals,  of  the  same  form,  resting  upon  the  small  brown  crystals  which  form 
the  lining  of  the  geode.  Implanted  on  both  varieties  of  calcite  are  minute 
crystals  of  tarnished  pyrites. 

No.  19. — Dimensions,  3x3^x1}  inches.  Crust,  I  to  }  inch  thick;  exteriorly 
chalcedonic  and  interiorly  calcareous;  lined  with  lurilliant  translucent  crystals 
of  calcite  i  to  i  of  an  inch  long,  and  having  a  scalenohedral  form,  with  rhom- 
bohedral terminations.  Cavity,  more  than  half  filled  with  a  group  of  calcite 
crystals,  resting  on  the  smaller  crystals ;  and  on  both  varieties  of  calcite  occur 
minute  hair-like  crystals  of  pyrites. 

No.  20. — Dimensions,  3}x3ix2}  inches.  Crust,  i  to  }  inch  thick;  exteriorly 
chalcedonic  and  interiorly  calcareous ;  lined  with  yellowish-brown  rhombohe- 
drons of  calcite,  i  to  i  an  inch  across ;  and  resting  on  these  are  isolated  crystals 
and  groups  of  low  rhombohedrons  of  colorless  calcite. 

No.  21. — Dimensions,  21xl}xli  inches.  Crust,  i  to  }  inch  thick;  similar 
in  character  to  No.  20,  and  also  lined  with  brilliant  brown  rhombohedrons  of 
calcite;  and  resting  on  these  are  modified  rhombohedrons  of  colorless  calcite. 

No.  22. — Dimensions,  3^x3x2}  inches.  Crust,  i  an  inch  thick,  siliceous; 
the  exterior  chalcedonic,  then  crystalline  quartz.  On  this  is  a  second  layer  of 
chalcedony,  showing  botryoidal  prominences,  and  dotted  with  spots  of  yellow 
oxyd  of  iron,  from  decomposed  pyrites;  and  the  surface  of  the  chalcedony  is, 
for  the  most  part,  stained  yellow.  On  the  fracture  it  shows  a  delicate  bluish- 
white  color,  with  occasional  minute  black  points.  Deposited  on  some  portions 
of  the  surfkce  of  the  chalcedony  are  minute  crystals  of  j];ypeum. 

No.  23. — Dimensions,  3}x2ix3  inches.  Crust,  }  an  inch  thick;  the  exterior 
layer  ohalcedonic,  then  calcareous,  and  lined  with  yellowish-white  scalenohedral 
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crystals  of  calcite  i  to  |  of  an  inch  in  length,  and  the  cavity  divided  into  two 
portions  by  a  group  of  scalenohedrons  extending  across  it.  Implanted  on  the 
crystals  are  minute  elongated  crystals  of  tarnished  pyrites. 

No.  24. — Dimensions,  2^x2x2  inches.  Crust,  }  to  }  inch  thick,  siliceous; 
the  exterior  layer  chalcedonic,  the  interior  crystalline,  and  lined  with  crystals 
of  quartz,  tarnished  on  the  surface  by  a  thin  film  of  oxyd  of  iron.  Resting  on 
the  quartz  crystals  is  a  nodule  of  crystalline  calcite  and  crystals  of  hydrated 
oxyd  of  iron,  the  latter  evidently  pscudomorphic  of  pearl  spar. 

No.  25. — Dimensions,  3ix3|x2  inches.  Crust,  i  to  i  of  an  inch  thick;  the 
exterior  layer  chalcedonic,  the  interior  calcareous,  and  lined  with  white,  almost 
colorless  rhombohedrons  of  calcite.  Resting  on  one  side,  and  probably  imbed- 
ded in  the  crust,  is  a  largo  group  of  blende  crystals,  li  inches  across,  and  filling 
perhaps  one-third  of  the  whole  cavity.  The  blende  is  coated  white,  from  a 
superficial  conversion  into  zinc-bloom.  Resting  on  the  calcite  are  small  groups 
of  rhombohedral  crystals,  with  curved  faces ;  and  implanted  on  these,  as  well 
as  on  the  calcite,  are  minute  crystals  of  tarnished  pyrites.  Many  of  the  dolo- 
mite crystals  are  stained  yellow  by  oxyd  of  iron. 

No.  26. — Dimensions,  2^x2x1}  inches.  Crust,  i  to  j  of  an  inch  thick,  sili- 
ceous; exteriorly  chalcedonic,  interiorly  crystalline,  and  lined  with  small  hexa- 
gonal crystals  of  quartz,  with  the  ordinary  pyramidal  terminations.  Resting 
on  the  quartz  are  groups  of  dolomite  crystals,  having  the  same  characters  as 
those  in  No.  25. 

No.  27. — Dimensions,  3}x2}x2i^  inches.  Crust,  I  to  i  of  an  inch  thick; 
resembling  No.  26,  but  contains,  also,  rhombohedral  calcite  on  the  quartz,  and 
dolomite  resting  on  the  calcite  as  well  as  on  the  quartz. 

No.  28. — Dimensions,  3ix3ix2|  inches.  Cavity  quite  flat,  and  almost  filled 
with  the  erjstak.  The  lining  is  similar  to  No.  25,  containing  blende  resting 
on  the  calcareous  crust,  calcite  crystals  with  dolomite  covering  them,  and  again 
occasional  isolated  crystals  of  calcite,  apparently  resting  on  the  dolomite. 
Minute  crystals  of  pyrites  occur,  dotted  over  the  surface  of  the  di)lomite  and 
calcite  crystals. 

No.  29. — Dimensions,  4x3x3  inches.  Crust,  i  an  inch  thick ;  the  exterior 
layer  chalcedonic  and  the  interior  calcareous.  Lined  with  light-brown  rhom- 
bohedral crystals  of  calcite,  on  which  rest  white  modified  rhombohedrons  of  the 
same  species,  and  yellowish-brown  crystals  of  dolomite.  Inclosed  in  the  calcite 
are  minute  hair-brown  crystals  of  tarnished  pyrites,  as  well  as  the  ordinary 
form  of  the  same  species. 

No.  30. — Dimensions,  4}x3|x5  inches.  Crust,  variable  in  thickness;  the 
outside  covered  with  yellowish-brown  limestone,  then  a  faint  line  of  chalcedony, 
then  fermgioous  dolomite  and  calcite;  in  some  portions  dolomite  resting  on 
calcite,  while  in  others  calcite  rests  on  dolomite. 
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No.  31. — Dimensions,  6x4iz4  inches.  Crust,  i  to  }  an  inch  thick;  the 
outside  partially  covered  with  an  earthy  limestone,  under  which  is  a  layer  of 
chalcedony,  lined  with  crystalline  quartz.  Resting  on  the  quarts  are  dolomite, 
calcite  and  minute  crystals  of  pyrites.  The  dolomite  fills  more  than  half  of  the 
cavity,  and  is  almost  entirely  decomposed  and  converted  into  hydrated  ozyd  of 
iron.  The  crystals  are  coated  with  a  thin  film  of  rhombohedral  carbonate  of 
lime,  and  implanted  on  the  dolomite  arc  beautiful  acicular  crystals  of  aragonite. 

No.  32. — Dimensions.  3iz2izl}  inches.  Crust,  i  to  i  of  an  inch  thick; 
exteriorly  siliceous  and  interiorly  calcareous.  Lined  with  crystals  of  calcite  in 
two  distinct  forms — in  one  case,  translucent  hexagonal  prisms,  with  rhombohe- 
dral summits ;  in  the  other,  white  (almost  opaque)  scalenohedrons.  The  cavity 
contains  a  white  powder,  which,  on  examination,  proves  to  be  a  hydrous  silicate 
of  alumina.  The  white  calcite,  when  treated  with  acid,  gave  an  insoluble  white 
residue,  apparently  identical  with  the  powder  found  loose  in  the  geode. 

No.  33. — Dimensions,  3ix2}x2  inches.  Crust,  chalccdonic  exteriorly,  and 
lined  with  calcite  in  crystalline  botryoidal  or  warty  prominences,  rarely  in  dis- 
tinct crystals.  The  calcite  has  a  yellowish-white  color,  and  is  stained  with 
oxyd  of  iron. 

All  the  geodes  sent  to  Prof.  Brush  for  examination  were  of 
comparatively  small  size,  but  they  represented  all  the  varieties 
of  crystallized  minerals  obtamed  from  the  geode  bed  up  to  the 
time  they  were  sent;  and  it  is  hardly  probable  that  a  critical 
examination  of  the  larger  individuals  would  add  very  much  to 
this  interesting  report,  unless  it  might  be  to  show  some  variety 
in  the  form  of  crystallization  presented  by  the  larger  groups  of 
crystals. 

The  geodes  occur  disseminated  tiirough  the  shale  and  shaly 
limestone,  sometimes  so  thickly  dispersed  through  it  that  the 
individuals  press  against  each  other,  as  they  lie  imbedded  in 
the  matrix;  and  again,  are  so  sparsely  disseminated,  that  sev- 
eral cubic  feet  of  the  shale  will  afford  not  more  than  a  single 
specimen.  They  arc  most  abundant,  at  Warsaw,  in  the  lower 
part  of  the  bed,  which  also  aflfords  nearly  all  the  large  sized 
individuals.  The  general  form  of  those  filled  with  siliceous 
minerals  is  globular,  and  many  oT  them  are  solid  spheres  of 
quartz,  the  interior  of  which  is  generally  crystalline,  with  a 
thin  crust  of  ciialcedony  coating  the  exterior  surface. 
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Through  the  middle  of  the  geode  bed  there  is  a  band  of  shale, 
which,  at  Warsaw,  is  from  eight  to  ten  feet  thick,  in  which 
nearly  all  the  geodes  are  lined  with  calcareous  minerals,  and 
these  present  less  regularity  of  form  than  those  lined  with 
quartz.  Many  of  them  are  flat  discs,  nearly  or  quite  solid,  but 
always  containing  calcite,  and  frequently  fine  crystals  of  blende. 
Nos.  31  and  32,  of  the  above  report,  were  obtained  from  a  layer 
of  shaly  brown  magnesian  limestone,  exposed  about  four  miles 
east  of  Warsaw.  This  limestone  appears  to  occupy  about  the 
same  horizon  with  the  shales  that  afford  the  calcareous  geodes 
at  Warsaw,  or  at  least  we  can  assert  that  it  overlies  that  por- 
tion of  the  bed  which  affords  the  siliceous  geodes  in  the  greatest 
numbers.  In  the  upper  portion  of  the  bed  the  geodes  are  also 
siliceous,  but  much  more  sparsely  disseminated  than  in  the 
lower  part. 

The  geode  No.  4  was  found  in  the  vicinity  of  Niota,  in  the 
north  part  of  Hancock  county,  with  several  others  of  similar 
character,  one  of  which  was  filled  with  liquid  bitumen.  They 
belong  to  the  lower  part  of  the  bed,  and  are  associated  with 
others  exclusively  siliceous.  St.  Francisville,  in  Missouri,  is 
also  a  fine  locality  for  large  siliceous  geodes,  and  many  speci- 
mens from  this  locality  contain  splendid  groups  of  calcite  crys- 
tals implanted  on  the  crystalline  quartz.  We  have  broken  sev- 
eral specimens  at  this  locality,  the  cavity  of  which  was  partially 
filled  with  clear  water,  and  as  they  appeared  to  be  impervious 
to  water  from  the  outside,  it  seems  probable  that  the  water  was 
inclosed  in  the  geode  when  the  crust  was  formed.*  A  few  indi- 
viduals have  been  seen  where  a  thin  siliceous  crust  inclosed  a 
globular  mass  of  chalcedonic  quartz,  covered  with  drusy  quartz 


*  The  following  note,  in  addition  to  the  report  of  Prof.  Brush,  was  received  too  late 

to  be  inserted  in  the  proper  place  . 

''Since  the  above  was  written,  I  have  received  from  Mr.  Wortheu  an  unbroken  geode, 
containing  water.  A  portion  of  this  water,  weighing  16.327  grammes,  gave,  on  evapo- 
ration, a  crystalline  residue  weighing  .094  gramme,  which,  on  analysis,  proves  to 
consist  of  sulphate  of  lime  and  sulphate  of  magnesia,  with  minute  traces  of  silica. 
Another  sample  was  examined  for  carbonic  [acid]  with  a  negative  result." — G.  J.   \i 

—14 
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crystals.  Sometimes  this  drusy  mass  is  entirely  separate  from 
the  crust  and  lies  loose  in  the  cavity  of  the  geode,  but  usually 
it  is  attached  on  one  side,  at  least,  to  the  crust. 

It  is  worthy  of  note,  that  although  these  geodes  occur  imbed- 
ded in  a  matrix  composed  largely  of  alumina,  indeed  at  some 
localities  it  is  a  complete  clay  shale;  yet  there  is  no  trace  of 
any  crystallized  form  of  alumina  known  to  occur  in  the  geodes, 
and  the  only  evidence  of  its  presence,  in  any  form,  is  the  silicate 
of  alumina,  occurring  as  a  white  powder,  in  a  few  specimens. 

Usually  the  geode  bed  is  destitute  of  fossils,  but  at  some  locali- 
ties there  are  thin  bands  of  limestone  intercalated  in  it,  which 
contain  the  same  species  which  characterize  the  Keokuk  lime- 
stone proper.  The  geodiferous  character  also  pervades,  to  some 
extent,  the  whole  formation,  and  pockets  are  frequently  met 
with,  in  the  limestone,  lined  with  crystals  of  calcite. 

The  goede  bed  passes  into,  and  is  underlaid  by,  the  gray  lime- 
stone quarried  at  Keokuk,  Iowa,  and  at  Hamilton,  Nauvoo  and 
Niota,  Hancock  county,  in  Illinois.  It  is  also  found  three  miles 
northeast  of  Quincy,  where  quarries  were  opened  to  furnish  the 
material  for  the  foundation  walls  of  Gov.  Wood's  mansion,  near 
Quincy.  The  rock  differs  fromihe  Burlington  limestone,  which  ^ 
is  quarried  in  the  river  bluffs  at  Quincy  in  its  darker  gray  color, 
and  in  being  more  free  from  chert.  Some  of  the  beds  are  nearly 
of  the  color  of  common  granite,  and  all  are  considerably  darker 
than  the  Burlington  stone.  At  Nauvoo,  the  lower  beds,  which 
were  quarried  for  the  construction  of  the  "Mormon  Temple," 
are  lighter  colored  than  the  higher  beds,  but  still  are  a  few 
shades  darker  than  the  quarry  rock  at  Quincy.  The  limestone 
beds  vary  in  thickness  from  six  inches  to  three  feet,  and  are 
often  separated  by  seams  of  blue  or  drab  colored  marly  clay. 
It  is  an  excellent  building  stone,  and  is  extensively  used  for 
foundation  walls,  for  lime  burning,  and  for  dressed  stone  for 
ornamental  buildings.  The  Mormon  Temple,  which  was  en- 
tirely constructed  of  this  stone,  was  the  most  imposing  building 
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ever  erected  in  this  part  of  the  State,  the  outer  walls  being 
entirely  of  cut  stone,  taken  from  the  quarries  at  Nauvoo,  and 
its  destruction  by  the  ruthless  hand  of  the  incendiary,  was 
an  act  of  vandalism  to  be  regretted  by  all. 

The  rock  has,  every  where  in  Northern  Illinois,  a  crinoidal 
structure,  almost  as  marked  as  that  of  the  Burlington  limestone, 
from  which  it  differs  in  color  and  in  the  specific  character  of  its 
fossils.  It  has  been  transported  by  water  to  Galena  and  Du- 
buque for  the  construction  of  the  United  States  Custom  Houses 
at  those  points. 

Mr.  Pratten's  analysis  of  a  specimen  of  the  Nauvoo  lime- 
stone gave  the  following  result: 

Carbonate  of  lime 82.48 

Alamina  and  iron 2.10 

Inaoluble  matters 12.50 

Water  and  loss 2.92 

100.00 

Fossil  shells,  corals,  encrinites  and  bryozoans  of  many  beau- 
tiful and  varied  forms  are  abundant,  in  the  debris  of  the  old 
quarries,  in  this  limestone;  and  of  vertebrata,  it  has  afforded 
nearly  as  many  species,  and  three  times  the  number  of  indi- 
viduals, that  have  been  obtained  from  all  the  other  members  of 
the  carboniferous  system.  Forty-eight  species  of  fossil  fishes 
have  already  been  determined  from  this  limestone,  and  will  be 
found  figured  and  described  in  the  second  volume  of  this  Report, 
nearly  all  of  which  have  been  obtained  in  Hancock  county,  and 
several  others  yet  remain  undetermined. 

Of  crinoidea,  the  most  common  and  characteristic  species  of 
this  formation  are :  Agaricocrinus  Arnericcuuts^  A.  Wbrtheni, 
Adinocrinus  3Iimissippie)wisy  A.  bltin'binaiiiSy  A,  NashvUlm  and 
Plaiycrinus  Saffbrdi.  Among  the  most  characteristic  shells  of 
the  Keokuk  limestone  are  the  following:  Spirifer  striatus,  S. 
Keokuk^  S.  cuapidatuSy  S.  lineatuSj  S.  rieglechis,  Heniipronitea 
crermtria,  Prodvjctus  punciatus^  P,  semi-retictdatnSj  Platyceraa 
equUxxtera  and  P.  sub-rectum.     Of  the  corals  and  bryozoans,  the 
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most  common  are  Zaphrmtis  DgUk  commonly  known  among 
local  collectors  as  petrified  horns,  which  are  yeiy  abundant  at 
some  localities,  and  Sphenopoierium  obiusum.  Of  the  brrozoans, 
the  Archimedes  Chcenana  and  Semi-coscinium  Keyserlingi  are  the 
most  common.  A  familiar  acquaintance  with  the  specific  char- 
acters of  the  above  named  fossils  will  enable  the  practical  geolo- 
gist to  identify  the  Keokuk  limestone  wherever  it  mav  come 
under  his  observation,  inasmuch  as  some  of  them  occur  in  this 
formation  wherever  it  has  been  found  exposed,  from  Northern 
Illinois  to  Alabama. 

The  lowest  division  of  this  limestone  consists  of  thin  lavers 
of  light  gray  limestone,  alternating  with  seams  of  chert  and 
homstone,  the  latter  predominating  in  the  lower  part  of  the 
bed,  forming  a  complete  mass  of  cherty  material.  This  divi- 
sion is  usuallv  about  fortv  feet  thick,  in  Hancock  countv,  and 
is  well  exposed  on  Hyde's  creek,  three  miles  above  Warsaw, 
and  from  that  point  to  Nauvoo  it  forms  the  lower  portion  of 
the  blufis,  and  also  extends  below  the  river  bed,  forming  the 
serious  impediment  to  the  navigation  of  the  Mississippi  known 
as  the  LfHcer  Rapids.  Fossils  are  not  as  abundant  in  this  divi- 
sion as  in  the  one  above,  but  present  mainly  the  same  specific 
forms. 

These  separate  divLi^ions  are  only  observable  along  the  north- 
western outcrop  of  this  formation,  from  the  north  line  of  Han- 
cock county  to  the  mouth  of  the  Illinois  river,  and  the  adjacent 
region  in  Iowa  and  Missouri.  Below  the  mouth  of  the  Illinois 
the  geode  bed  has  not  been  recognized  as  a  distinct  division  of 
the  formation,  and  in  its  southern  extension  the  cherty  char- 
acter predominates  throughout  the  mass,  so  that  the  name  of 
Sliceaus  Group,  which  it  has  received  in  Tennessee  and  Ala- 
bama, is  quite  appropriate  to  this  formation  in  that  region.  It 
may  be  readily  identified,  however,  by  paleontological  evidence, 
whatever  changes  may  take  place  in  the  lithological  characters 
of  the  rock.     The  thickness  of  this  formation  in  Hancock 
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county  probably  does  not  much  exceed  110  to  120  feet/ but  it 
increases  in  thickness  towards  the  south,  so  that  in  Je>ii3?gr 
county  it  is  about  180  to  200  feet,  and  in  Tennessee  its  majrf- 
mum  thickness  is  probably  not  less  than  500  feet. 

On  the  eastern  side  of  the  Illinois  coal  field  near  Crawfords- 
ville,  in  Indiana,  this  limestone  is  represented  by  about  60  to 
80  feet  of  arenaceous  and  argillaceous  beds,  the  former  consist- 
ing of  brown  and  buflF  colored  grit  stones,  which  are  underlaid 
by  blue  argillaceous  shales  with  thin  plates  of  limestone.  The 
plates  of  limestone,  as  well  as  some  portions  of  the  clay  shale 
and  grit  stones,  are  filled  with  the  characteristic  fossils  of  this 
formation,  among  which  are  the  Agaricocrinus  AmerieanuSy 
Forbesiocrinus  Meekiiy  with  several  other  species  of  crinoidea 
peculiar  to  this  locality,  and  these  are  associated  with  Platyceras 
eqailateraj  P.  sub-rectum^  Archimedes  Owenaiia,  Spirifer  ctispida- 
tus  and  S.  suh-orbiculuris^  which  clearly  establish  the  true 
horizon  of  these  shales  and  sandstones  as  the  stratigraphical 
equivalents  of  the  Keokuk  limestone  of  Illinois  and  Iowa. 

At  Williamsport,  on  the  Wabash,  not  more  than  forty  or  fifty 
miles  northwest  of  Crawfordsville,  tiie  Keokuk  limestone  is 
represented  by  a  band  of  coarse  gray  limestone,  about  two  feet 
in  thickness,  intercalated  in  a  bed  of  green  sandy  shale,  which, 
at  this  locality,  lies  immediately  under  the  conglomerate  of  the 
coal  measures.  The  band  of  limestone  is  not  more  than  15  or 
20  feet  below  the  conglomerate.  These  shales  pass  downward 
into  a  shaly  sandstone,  which,  in  Northeastern  Indiana  and 
Northern  Ohio,  is  known  as  the  Waverly  sarulstone. 

It  seems  evident,  from  the  facts  we  have  observed,  that  all 
the  Sub-carboniferous  limestones  become  arenaceous,  on  the 
northeastern  border  of  the  coal  field,  and  that  all  the  upper 
members  above  the  Kinderhook  group  thin  out  in  that  direction, 
and  are  replaced  by  the  grit  stones  forming  the  lowest  member 
of  the  series ;  and  in  Ohio  these  grit-stones  occupy  the  entire 
horizon  from  the  conglomerate  to  the  ^'Black  Slate.'' 


•    •    • 
•       •      • 


•  • 


•  • 


•   •, 


•-• 


•••  • 


•  •• 


102         ;..  '•;  GEOLOGY  OP  ILLINOIS. 


•':.• 


Thfi'  ihost  southerly  exposure  of  this  rock  in  Illinois  is  in  the 
vijsuaily  of  Elizabeth,  in  Hardin  county,  on  the  Ohio  river. 
•Thfe  lowest  beds  exposed  here  comprise  from  60  to  80  fitet  of 
thin  bedded  cherty  gray  limestone,  which  is  overlaid  by  about 
70  feet  of  massive  limestone,  in  tolerably  regular  beds,  varying 
in  thickness  from  one  to  three  feet.  It  forms  the  center  of  a 
low  arch  along  the  river  bluffs,  and  is  overlaid,  a  short  distance 
above  and  below,  by  the  St.  Louis  limestone.  The  full  thick- 
ness of  the  formation  is  not  seen  here,  and  therefore  cannot  be 
accurately  determined ;  but  it  is  probably  not  less  than  300  feet. 
In  Tennessee,  it  constitutes  the  SUiceotis  Group  of  the  Tennes- 
see reports,  and  probably  attains  a  thickness  of  from  four  to 
five  hundred  feet,  and  directly  overlies  the  Black  Slate  of  the 
Devonian  system  in  that  region. 

BURLINGTON   LIMESTONE. 

This  formation  lies  immediately  below  the  Keokuk  limestone, 
from  which  it  is  separated  by  some  cherty  layers,  which  form 
beds  of  passage  from  one  limestone  formation  to  the  other. 
The  upper  portion  of  the  mass  is  the  most  calcareous,  and  con- 
sists of  light  gray  and  brown  crinoidal  limestone,  composed 
almost  entirely  of  the  remains  of  crinoids,  cemented  together 
by  calcareous  matter.  The  cleavage  of  the  rock  is  generally 
through  the  joints  and  plates  of  the  crinoidea,  and  this  gives 
to  the  freshly  broken  surface  a  semi-crystalline  appearance. 
The  thickness  of  the  mass  varies,  in  different  portions  of  the 
State,  from  twenty-five  to  about  tAvo  hundred  feet. 

At  Burlington,  Iowa,  the  typical  locality  where  this  lime- 
stone was  first  studied,  and  its  peculiar  lithological  characters 
determined,  the  mass  is  easily  separated,  either  by  its  fossil 
contents  or  lithological  characters,  into  two  beds.  The  upper 
bed  is  a  light  gray  or  nearly  white  limestone,  with  some  brown 
layers  interstratified,  and  when  free  from  chert,  is  a  nearly 
pure  carbonate  of  lime.      Its  most  characteristic  fossils  are 
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Crinoidea,  of  which  the  following  are  the  most  common  species : 
Actiiwcrinus  rotu7idti8y  A.  VenieuilianuSy  A,  oblcUvs,  A.  Christy iy 
A.  pyriformia  and  Oranatocrinus  Noncoodi.  In  addition  to 
these  the  following  species  of  Brachiopoda  are  almost  always 
present  in  this  bed :  Spiri/er  plenua^  S,  Orbnesi^  Prodxtcttis  semi-  ' 
reticulatas  var  Barlingtonensis  and  Gfwnetes  Illinoisensis. 

The  lower  bed  is  usually  a  brown  magnesian  limestone, 
locally  arenaceous — sometimes  so  much  so  as  to  become  pul- 
verulent, and  this  renders  the  rock  worthless  for  building 
purposes.  Chert  and  homstone  are  abundant,  both  in  this  and 
the  upper  bed,  and  occur  both  in  seams  and  nodules.  The 
following  species  of  Crinoidea  and  Brachiopoda  are  most  abun- 
dant in  the  lower  division  of  this  limestone :  Actinocrinns  unU 
cornisj  A,  turbinatus^  A.  prohoscldaHs^  A.  longiroatrisy  Granatocrir 
nus  meloj  Spirifer  Forhesii^  S,  imbrex  and  Strophomena  analoga. 

The  most  northerly  outcrop  of  this  rock  known  in  Illinois  is 
at  Bald  Bluff,  near  the  north  line  of  Henderson  county,  where 
there  is  a  partial  exposure  of  from  twenty  to  twenty-five  feet 
of  this  limestone.  The  whole  mass  exposed  here  is  a  brown 
arenaceous  limestone,  thin  bedded  and  full  of  cherty  nodules. 
Like  all  the  other  divisions  of  the  Sub-carboniferous  series,  it 
thins  out  to  the  northward,  and  this  exposure  probably  exhibits 
the  full  thickness  of  the  bed  at  this  locality.  North  of  this  it 
probably  will  not  be  found,  unless  it  may  be  in  thin  outliers, 
beneath  the  coal  measures.  From  Bald  Bluff  south  it  forms 
the  main  portion  of  the  river  bluffs  to  near  the  south  line  of 
the  county,  where  it  dips  below  the  surface.  It  also  outcrops 
on  Henderson  river  and  Honey  creek,  in  this  county,  where  it 
presents  the  same  general  characters  as  at  the  typical  locality, 
and  is  extensively  quarried  at  various  points  for  building  stone 
and  for  lime  burning,  for  which  it  is  well  adapted.  It  is  also 
well  exposed  on  Cedar  creek,  in  Warren  county,  forming  the 
bluffs  of  that  stream  from  a  point  about  four  miles  northeast  of 
Monmouth,  where  it  is  directly  overlaid  by  the  coal  measures, 
to  the  Mississippi  bluffs. 


104  GEOLOGY  OF   ILUNOIS. 

Everywhere  along  its  northern  line  of  outcrop  this  limestone 
is  exceedingly  rich  in  fossils,  and  especially  so  in  Crinoidea; 
and  it  has  afforded  a  greater  njiimber,  both  of  species  and  indi- 
viduals, than  all  the  other  palaeozoic  rocks  of  this  continent 
combined.  No  spot  of  the  same  geographical  extent  has  yet 
been  discovered,  on  the  surface  of  the  earth,  where  these,  beau- 
tiful "lilly  stars''  flourished  in  such  numbers,  as  along  the 
northern  shores  of  the  Sub-carboniferous  ocean,  during  the 
deposit  of  this  limestone;  and  nowhere  else  have  their  remains 
been  found  in  such  profusion,  or  in  such  a  perfect  state  of 
preservation,  as  in  this  rock.  Burlington,  Iowa,  and  the  adja- 
cent region  in  Illinois,  where  this  limestone  is  exposed,  has 
become  classic  ground  among  all  lovers  of  geological  science 
throughout  the  civilized  world.  More  than  three  hundred 
species  have  already  been  described  from  this  region,  and  many 
new  ones  are  still  being  discovered,  from  time  to  time,  and  yet 
probably  not  one  individual  in  every  hundred  that  lived  during 
this  period  has  been  preserved  in  such  a  condition  that  their 
specific  characters  can  now  be  obtained. 

The  next  appearance  of  this  limestone  in  the  river  bluffs  is 
in  Adams  county,  a  few  miles  north  of  Quincy,  and  from  this 
point  it  forms  the  main  portion  of  the  bluff  to  the  south  line 
of  the  county.  At  Quincy  the  limestones  quarried  in  the  river 
blufis  are  the  equivalents  of  the  upper  beds  at  Burlington, 
and  present  similar  lithological  characters,  and  contain  the 
same  species  of  fossils.  It  is  a  light  gray  crinoidal  limestone 
with  some  buff  colored  layers,  the  beds  varying  in  thickness 
from  four  inches  to  two  feet,  with  considerable  chert  and  hom- 
^tone  in  nodules  and  layers.  Some  of  the  white  beds  are  a 
nearly  pure  carbonate  of  lime,  and  are  quarried  extensively, 
both  for  building  stones  and  lime  burning.  The  lower  beds 
are  more  calcareous  in  this  county  than  they  are  in  the  vicinity 
of  Burlington,  and  contain  comparatively  few  fossils.  On  Mill 
creek,  six  miles  below  Quincy,  the  lower  beds  are  well  exposed. 
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presenting  a  thickness  of  about  forty  feet,  the  lower  twenty- 
five  of  which  consist  of  alternate  beds  of  gray  and  brown  lime- 
stones, somewhat  magnesian  in  their  composition,  and  forming 
an  excellent  building  stone.  The  massive  character  and  firm 
texture  of  the  rock  at  this  locality,  render  it  admirably 
adapted  to  the  purposes  of  heavy  masonry,  where  dimension 
stone  of  considerable  size  and  of  great  firmness  are  required. 
Some  portions  of  the  mass  here  are  susceptible  of  a  fine  polish 
and  might  be  used  as  an  ornamental  stone. 

Through  the  counties  of  Pike  and  Calhoun,  this  limestone 
forms  the  upper  portion  of  the  river  bluffs  as  far  south  as 
Hamburg,  below  which  point  it  is  replaced  by  the  Devonian 
and  Silurian  groups  down  to  the  lower  end  of  the  Cap  au  Ores 
bluff,  where  it  again  appears  by  the  dislocation  and  down- 
throw of  the  strata.  Just  below  this  bluff  the  Burlington 
limestone  appears,  tilted  up  to  a  nearly  vertical  position,  but 
the  exposure  is  scarcely  more  than  a  hundred  yards  in  length, 
when  it  disappears,  dipping  beneath  the  higher  beds  of  the 
series. 

On  the  eastern  side  of  the  Illinois  river  this  rock  makes  its 
first  appearance  in  the  river  bluffs  near  Glasgow,  in  Scott 
county,  and  from  that  point  down  to  where  the  Cap  au  Ores 
axis  crosses  the  Illinois,  five  miles  above  Mason's  landing  in 
Jersey  county,  it  is  found  continuously.  It  also  caps  the  bluffs 
in  the  vicinity  of  Mason's  Landing  and  Grafton,  at  the  mouth 
of  the  Illinois ;  and  at  Jersey  Landing,  about  five  miles  below, 
it  forms  the  entire  bluff,  about  two  hundred  feet  in  height,  and 
probably  attains  here  its  maximum  thickness  in  this  State. 
Below  this  point  the  easterly  dip  of  the  strata  carries  the  bed 
rapidly  below  the  surface,  and  in  a  distance  of  about  three 
miles  it  disappears  entirely,  and  is  replaced  by  the  overlying 
formations.  Although  the  rock  still  preserves  its  crinoidal 
character  here,  and  seems  to  be  almost  entirely  composed  of 
the  joints  and  plates  of  crinoids,  it  is  rare  to  find  a  single 
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specimen  so  well  preserved  that  its  specific  character  can  be 
determined.  Shells  are  far  more  abundant,  and  Productus 
aemi-reticulatusj  Spirifer  Grimesij  S.  striatus,  S.  plemiSy  and 
Euomphalv/i  latits  are  quite  common. 

Its  next  appearance  in  the  river  bluffs,  is  in  Monroe  county, 
where  it  forms  the  upper  portion  of  the  bluff  at  Salt  Lick 
Point,  and  presents  the  same  Jithological  characters  noticed  in 
Jersey  county.  On  the  south  side  of  the  axis  at  this  point,  it 
dips  rapidly  below  the  surface,  and  is  not  known  to  appear 
again  in  this  county.  Its  last  outcrop  in  Southern  Illinois  is 
at  Walker  s  Hill,  in  Jackson  county,  where  it  appears  overlying 
the  Devonian  strata  at  the  lower  end  of  the  hill,  with  a  hidden 
slope  of  considerable  thickness  between  them.  The  rock  is 
here  a  massive,  brown,  impure  limestone,  the  lowest  bed 
exposed  being  a  compact  redish  gray  crystalline  limestone,  and 
the  upper  beds  of  a  yellowish  brown  color,  closely  resembling 
some  of  the  brown  layers  in  the  lower  bed  at  the  typical 
locality.  It  dips  rapidly  to  the  northeast,  and  is  soon  lost 
beneath  the  overlying  limestones  which  fonn  the  middle  and 
upper  end  of  the  hill.  Below  this  point  it  has  not  yet  been 
recognized  in  this  State ;  and  although  the  horizon  at  which 
it  should  appear,  is  exposed  in  Unicm  and  Hardin  counties,  it 
has  not  yet  been  identified  in  that  region,  and  its  true  place  in 
the  sequence  of  the  strata  appears  to  be  occupied  by  the 
Keokuk  division  of  the  Sub-carboniferous  series.  We  have 
also  examined  some  points  in  Tennessee,  Kentucky  and  south- 
ern Indiana,  where  the  proper  horizon  of  this  limestone  was 
exposed,  but  found  nothing  that  could  properly  be  referred  to 
it,  and  it  probably  thins  out  in  a  southerly  direction  l)efore 
reaching  the  Ohio  river.  At  White's  creek  springs  in  Ten- 
nessee, where  the  junction  of  the  Sub-carboniferous  limestone 
with  the  black  slate  of  the  Devonian  series  is  plainly  seen,  the 
siliceous  shales  which  rest  directly  upon  the  Black  slate,  are 
evidently  of  the  same  age  with  the  Keokuk  limestone,  and 
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show  the  entire  absence  in  that  region  of  both  the  Burlington 
limestone  and  the  Kinderhook  group. 

This  limestone  formation  is  a  very  important  one,  both  for 
the  amount  of  excellent  building  stone  which  it  affords,  as 
well  as  an  inexhaustible  supply  of  limestone  suitable  for  the 
manufacture  of  quicklime,  and  in  these  respects  its  value  is 
not  excelled  by  any  memljer  of  the  Mountain  limestone  series 
of  equal  thickness.  It  also  gives  origin  to  a  great  number  of 
excellent  and  never-failing  springs  of  fine  limestone  water, 
which  percolate  through  the  fissures  and  caverns  in  the  strata, 
and  find  their  outlet  along  the  river  bluffs,  especially  along 
the  line  of  junction  between  the  limestone  and  the  shales  of 
the  Kinderhook  group  which  underlie  it. 

But  it  is  to  the  naturalist  who  is  searching  into  the  hidden 
mysteries  of  a  bygone  creation  that  this  formation  is  of  pecu- 
liar interest.  Its  limestone  strata  are  made  up  of  the  remains 
of  the  millions  of  extinct  organic  l>eings,  that  lived  and 
flourished  during  its  formation,  and  hundreds  of  species,  the 
representatives  of  an  extinct  creation,  may  be  disentombed  from 
their  limestone  sepulchres,  where  they  have  been  inclosed  for 
untold  ages,  in  a  condition  so  perfect  that  their  form  and  struc- 
ture may  be  as  accurately  determined  by  the  skillful  paleon- 
tologist, as  though  they  had  perished  but  yesterday.  It  thus 
presents  for  our  investigation,  one  of  the  most  interesting  and 
important  links  in  the  grand  chain  of  organic  creation,  Avhich, 
if  we  commence  with  the  present  existing  races,  and  with  man 
as  the  highest  type  of  all,  goes  simultaneously  backward  in 
the  scale  of  time,  and  downward  in  the  scale  of  organic  devel- 
opment, until  it  finally  ends  in  the  metamorphoric  strata  of  the 
Laurentian  series  with,  so  far  as  known,  a  single  species,  and 
that  belonging  to  the  lowest  known  type  of  animal  life. 

Mr.  Pratten's  analysis  of  two  specimens  of  this  limestone, 
from  Quincy  gave  the  following  results  : 
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1. —  White  Limestone. 

Carbonate  of  lime - 94.68 

Carbonate  of  magnesia - 4.31 

Alumina  and  Iron 0.20 

Insoluble  matters ^ 0.05 

Water  and  loss «  0.7G 

100.00 

This  it  will  be  seen  is  a  nearly  pure  carbonate  of  lime,  and 
is  an  excellent  material  for  the  manufacture  of  quicklime. 

2. — Brown  Limestone, 

Carbonate  of  lime ..71. 00 

Carbonate  of  magnesia 24.00 

Iron  and  Alumina 4.00 

Insoluble  matters 1.00 

100.00 

This  specimen  approaches  nearer  to  a  hydraulic  limestone, 
but  has  lime  in  excess,  and  is  deficient  in  alumina  and  iron,  to 
constitute  a  good  hydraulic  rock. 

The  Burlington  limestone  has  not  yet  been  recognized, 
beyond  the  States  of  Iowa,  Illinois  and  Missouri ;  and  on  the 
eastern  and  southern  borders  of  the  Illinois  coal  field  no  cal- 
careous beds  have  yet  been  found  occupying  the  horizon  to 
which  this  limestcme  properly  belongs.  Its  decomposition  upon 
the  surface  forms  a  reddish  brown  marl,  that  constitutes  a  soil 
of  unsurpassed  fertility,  and  admirably  adapted  to  the  growth 
of  every  variety  of  fruit  suited  to  the  climate. 

KIXDERHOOK   GROUP. 

This  name  wjis  proposed  by  Mr.  Meek  and  the  writer,  in  a 
paper  communicated  to  the  American  Journal  of  Science  and 
published  in  Vol.  XXXII.,  No.  95,  for  Sept.  18G1,  and  was 
designed  to  include  all  the  beds  from  the  ))ase  of  the  Burling- 
ton limestone  to  the  top  of  the  Black  ^Intc,  These  beds  com- 
prise a  thickness  varying,  in  different  localities,  from  one  to 
two  hundred  feet,  and  consist  of  grit  stones,  sandy  and  argil- 
laceous shales,  with  thin  beds  of  fine  grained  and  oolitic  lime- 
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stones,  and  constitutes  what  we  regard  as  the  lowest  division 
of  the  Sub-carboniferous  or  Mountain  limestone  series. 

This  group  includes  the  Choteau  limestone,  the  Lithographic 
limestone,  and  the  Vermicular  sandstone  and  shales  of  the  / 
Missouri  Report,  the  so-called  Chemung  rocks  of  the  Iowa 
Report,  that  part  of  the  Waverly  sandstone  of  Ohio  which 
overlies  the  Black  slate  of  that  region,  and  the  Goniatite  lime- 
stone of  Rockford,  Indiana.  The  reference  of  these  beds  to 
the  horizon  of  the  the  Chemung  group,  of  New  York,  was 
made  purely  on  lithological  grounds,  none  of  those  advo- 
cating their  synchronism  contending  that  any  of  the  fossils 
found  in  these  beds  could  be  specifically  identified  beyond 
doubt,  as  common  to  the  two  formations,  but  on  the  contrary 
they  all  admitted  their  general  dissimilarity  in  specific  charac- 
ters, and  the  strongly  marked  carboniferous  aspect  of  those 
obtained  from  this  group  at  western  localities. 

All  the  early  western  geologists,  including  Dr.  D.  D.  Owen, 
Dr.  Norwood  and  Mr.  Pratten,  regarded  these  Ijeds  as  sub- 
carboniferous,  and  Mr.  Verneuil,  who  examined  a  collection 
of  fossils  from  this  horizon,  while  exploring  the  geological 
formations  of  the  Mississippi  valley,  during  his  visit  some 
years  since  to  the  United  States,  expressed  unhesitatingly 
the  same  opinion  ;  and  until  the  examination  of  these  beds 
by  Prof.  Hall,  on  his  first  visit  to  the  west,  their  Sub-carbon- 
iferous age  had  scarcely  been  called  in  question.  As  already 
remarked,  the  supposed  equivalency  of  these  beds  with  the 
upper  Devonian  or  Chemung  beds  of  New  York,  was  placed 
entirely  on  stratigraphical  and  lithological  grounds,  Avliile  not 
a  single  species  of  fossil  remains,  was  positively  identified  as 
common  to  the  New  York  and  western  localities. 

The  Goniatite  limestone  of  Rockford,  Indiana,  consists  of 
a  thin  bed  of  limestone  overlaid  by  two  or  three  feet  of 
calcareo-argillaceous  shales  resting  upon  the  black  slate,  and 
underlying  the  heavy  beds  of  grit  §tones  and  shale  which  are 
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well  exposed  a  few  miles  to  the  westward  of  that  locality. 
This  Goniatite  bed,  with  the  underlying  Black  slate  was  refer- 
red by  Prof  Hall,  about  December,  18C0,  in  the  13th  No.  of 
the  New  York  Regent's  Report,  to  the  horizon  of  the  Mar- 
cellus  shale,  at  the  base  of  the  Hamilton  group,  (a  still  lower 
member  of  the  Devonian  series),  mainly  from  the  fact  of  its 
containing  Goniatites  in  considerable  numljers.  Upon  the 
publication  of  our  paper,  however,  of  September,  18G1,  show- 
ing that  it  could  not  be  of  the  age  of  the  Hamilton  group,  as  it 
holds  a  position  above  the  Black  slate,  which  latter  rests  upon 
the  Hamilton  group  in  Illinois,  Prof.  Hall  issued  a  supple- 
mentary note  to  the  15tli  Regent's  report,  referring  this  bed 
to  the  horizon  of  the  Chemung,  as  he  had  equivalent  strata  in 
Iowa.  Two  species  of  Goniatite  found  at  this  locality  were 
pronounced  by  Mr.  Verneuil  as  identical  with  well  known 
European  carboniferous  species,  while  the  fossils  associated 
with  them  were  more  closely  allied  to  carboniferous  than  to 
any  known  Devonian  forms.  With  the  facts  before  us,  we 
could  not  hesitate  to  consider  this  Goniatite  bed  and  its  equiv- 
alent, Choteau  limestone  of  Missouri,  as  distinct  from  any 
recognized  member  of  the  Devonian  series,  and  the  whole 
group  as  being  of  Sub-carboniferous,  instead  of  Devonian,  age. 
A  good  detailed  section  of  the  several  members  of  this  group 
may  be  seen  in  the  vicinity  of  Burlington,  Iowa,  where  the 
following  section,  in  the  descending  order  from  the  base  of  the 
Burlington  limestone  is  seen : 

Oolitic    limestone 3  to     5  feet. 

Gritstone 4  to     G  " 

Compact    thiu  hediled  linH'stoiie 8  to   10  " 

Oolitic   limestone 0  to     0  "■     Gin, 

Gritstones  and  shales 25  to  30  " 

The  shales  at  the  base  of  this  section  extend  below  the  level 
of  the  river,  and  are  said  to  have  been  penetrated  in  a  boring 
at  Oquawka  junction,  in  Henderson  county  Illinois,  to  the 
depth  of  more  than  a  hundred  feet,  making  the  entire  thickness 
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of  the  group  in  this  region  not  less  than  one  hundred 
and  fifty  feet.  These  beds  outcrop  for  some  distance 
along  the  bluffs  in  Henderson  county,  but  are  more  or  less 
hidden  by  the  talus  of  the  sloping  hills.  They  rapidly  disin- 
tegrate on  exposure  to  the  atmosphere,  and  are  therefore  of 
little  value  for  building  purposes.  The  oolitic  bed  has  been 
extensivel}^  used  in  the  city  of  Burlington,  as  a  curbing  stone 
for  the  construction  of  sidewalks,  but  it  invariably  splits  into 
thin  plates  when  exposed  to  the  action  of  frost  and  water,  and 
has  to  be  sooner  or  later  replaced  by  some  more  durable  ma- 
terial. 

At  Kinderhook,  in  Pike  county,  where  this  group  was  first 
examined  in  the  prosecution  of  the  Geological  Survey  of  Illinois, 
the  oolitic  bands  are  av  an  ting,  and  the  upper  member  of  the 
group  is  a  fine  grained  limestone,  from  five  to  ten  feet  thick, 
underlaid  by  shales  and  gritstones  from  sixty  to  eighty  feet  in 
thickness,  extending  below  the  level  of  the  Mississippi  bottoms. 

In  the  vicinity  of  Hamburg,  in  Calhoun  county,  the  lower 
part  of  the  river  bluff  is  formed  by  this  group,  affording  the 
following  section : 

Green  arenaceous  and  argillaceous  shales CO  to  70  feet. 

Shelly  oolitic  limestone 8  to  10    '* 

Compact  fine  grained  limestone 15  to  20    '^ 

At  Grafton,  in  Jersey  county,  this  group  is  represented  by 
fifty  feet  or  more  of  ashen-gray  impure  limestones,  sometimes 
magnesian,  in  part,  with  marly  partings  between  the  beds. 
Five  miles  below  Grafton  these  beds  measure  eighty-five  feet 
in  thickness,  and  at  the  base  the  limestones  are  shelly  and 
argillaceous.  The  beds  in  this  and  some  of  the  adjoining 
counties  contain  nodules  of  crystallized  carbonate  of  lime,  with 
a  more  or  less  siliceous  crust,  resembling  geodes  in  their  exter- 
nal appearance,  but  contain  no  cavity  within.  A  few  fossils 
were  obtained  from  these  beds  in  Jersey  county,  but  they  are 
not  abundant.     Among  them  we  identified  Productus  semi- 
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reticulatuSj  Spirifer  Grimesi^  S.  VernonenMy  Atliyris  Proutij  and 
an  undetermined  Gomophoceras  and  a  Goniatite. 

At  Salt  Lick  Point,  in  Monroe  county,  this  group  is  again 
seen  in  the  river  bluffs,  affording  the  following  section : 

Ash  colored  ghalv  limestone 20  feet. 

m 

Brick  red  and  variegated  shales 24    " 

Slope,  with  outcrops  of  arg.  shale T „84    ^^ 

No  fossils  were  found  in  the  lower  part  of  the  above  section, 
but  the  upper  divisions  afforded  Actinocriaus  pisiilU/ormiSy 
Spirifer  Grimesiy  S.  VenionemCy  Athyris  Hannibdlensisy  Pi-o- 
ductus  semirreticalatus  and  Sphenopoterium  enorme. 

In  Union  county  we  find  this  group  representiid,  about  two 
miles  west  of  Jonesboro,  by  a  hundred  feet  or  more  in  thick- 
ness of  variegated  shales.  These  shales  are  siliceous,  and 
contain  nodules  and  seams  of  chert  in  considerable  quantities. 
These  beds  also  appear  in  Hardin  county,  two  miles  north  of 
Martha  Furnace,  presenting  similar  characters;  and  at  both 
these  localities  they  rest  directly  upon  the  Black  Slate,  and 
are  overlaid  by  the  more  calcareous  divisions  of  the  Sub-car- 
boniferous  series. 

The  addition  of  this  group  to  the  Carboniferous  system  of 
the  west  gives  to  it  the  same  general  features  which  characterize 
this  system  in  Europe,  and  which  it  holds  in  common  with  the 
other  great  divisions  of  the  paheozoic  series.  We  have,  at  the 
base,  a  fragmentary  series  composed  of  sandstones  and  shales, 
the  debris  of  pre-existing  formations;  in  the  middle,  calcareous 
and  highly  fossiliferous  beds,  representing  the  higher  divisions 
of  the  Sub-carboniferous  series;  and  ending,  in  the  ascending 
scale,  with  another  fragmentary  series  comprising  the  sand- 
stones and  shales  of  the  Coal  Measures.  Prof.  Dawson  aptly 
remarks,  in  his  annual  address  as  President  of  the  Natural 
History  Society  of  Montreal,  in  speaking  of  the  Lauren tian 
system  of  Canada,  "that  the  grand  order  of  succession,  in  the 
older  member  of  the  Laurentian  system  of  rocks,  seems  to  be 
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the  same  with  that  so  often  represented  in  other  parts  of  the 
geological  scale.  First,  a  coarse  fragmentary  series,  represented 
by  conglomerate  and  gneiss;  next,  a  calcareous  division  repre- 
sented by  the  Eozoon  limestones;  next,  a  finer  earthy  series 
represented  by  dioritic  rocks.  This  brings  the  Laurentian  into 
a  cycle  somewhat  similar  to  that  of  the  Potsdam  sandstone,  the 
Chuzy  and  Trenton  limestones  and  the  Utica  slate  and  the  Hud- 
son river,  in  the  Lower  Silurian;  or  to  that  of  the  Medina 
sandstone,  the  Niagara  limestone  and  Lower  Helderberg,  in  the 
Upper  Silurian;  or  to  that  of  the  Lower  Carboniferous  con- 
glomerates and  sandstones,  the  Carboniferous  limestones,  and 
the  coal  measures  of  the  Carboniferous  period.  This  recurrence 
of  cycles,"  continues  Prof.  D.,  "of  deposit  cannot  be  accidental. 
It  is  more  or  less  to  be  seen  throughout  the  geological  scale  and 
in  all  countries;  and,  as  I  have  elsewhere  pointed  out,  it  includes 
numerous  subordinate  cycles  within  the  same  formation,  as  in 
the  coal  measures.  Eaton,  Hunt  and  Dana  have  called  atten- 
tion to  it,  but  it  deserves  a  more  careful  study  as  a  means  of 
settling  the  sequence  of  oscillations  of  land  and  water  in  connec- 
tion with  the  succession  of  life.  It  will  also  be  important  in 
giving  fixity  to  our  geological  classifications,  and  may  eventually 
aid  in  establishing  more  precise  views  of  the  dynamics  of  geology 
and  the  lapse  of  geological  time.  The  progress  of  the  earth 
has,  like  most  other  kinds  of  progress,  been  not  by  a  continuous 
evolution,  but  by  a  series  of  cycles,  of  great  summers  and  win- 
ters, or  days  and  nights  of  physical  and  vital  change,  in  each 
of  which  all  things  seem  to  revolve  back  to  the  place  of  begin- 
ning, only  to  begin  a  new  cycle,  or  a  new  turn  of  the  spiral, 
similar  to  the  last  in  its  general  course,  though  altogether 
different  in  its  details,  accompaniments  and  results." 

Fossils  are  quite  abundant  in  this  group  at  some  localities, 

and  exceedingly  rare  at  others.     In  the  arenaceous  beds  they 

are  generally  found  in  the  form  of  casts,  the  substance  of  the 

organism  having  been  dissolved  and  removed  hy  the  leaching 

—16 
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of  the  beds,  or  the  action  of  the  acids  with  which  they  were 
impregnated.  In  the  calcareous  beds  they  are  often  found  in 
a  good  state  of  preservation.  In  the  compact  bluish-drab  lime- 
stone, called  Lithographic  limestone,  in  the  Missouri  Report, 
the  fossils  are  frequently  found  in  pockets  in  the  limestone, 
which  are  partly  iQUed  with  a  red  marly  clay,  the  residue 
of  the  decomposed  limestone.  The  oolitic  beds  are  also 
highly  fossiliferous,  and  aflford  many  species  in  a  well  pre- 
served condition.  The  Lithographic  limestone  was  so  named 
in  Missouri,  from  its  general  resemblance  to  the  celebrated 
German  stone  used  in  lithography;  but  as  the  name  was 
already  appropriated  to  designate  a  rock  holding  an  entirely 
different  geological  position  in  Europe,  it  seems  proper  to  dis- 
card it  for  some  other  not  already  in  use.  It  is  usually  of  a 
light  bluish-gray  or  dove  color,  weathering  to  a  drab,  and  is 
thinly  bedded,  the  layers  varying  from  two  to  eight  inches  in 
thickness.  It  is  intersected  by  seams  or  crevices  at  right 
angles  to  the  line  of  stratification,  and  large  slabs  are  rarely 
obtained.  It  appears  to  be  a  durable  stone  for  foundation 
walls,  and  will  probably  make  a  good  quick-lime,  as  it  affords, 
on  analysis,  about  90  per  cent,  of  carbonate  of  lime,  with  about 
8  per  cent,  of  silica  and  magnesia.  It  breaks  with  a  smooth 
conchoidal  fracture,  and  contains  fine  crystals  of  Iceland  spar, 
with  small  quantities  of  crystallized  zinc  blende. 

The  grit  stones  of  this  group  are  often  perforated  with  small 
cylindrical  holes,  like  the  borings  of  a  Teredo  in  wood,  giving 
a  worm-eaten  appearance  to  the  weathered  portions  of  the  rock. 
These  probably  resulted  from  the  decomposition  of  the  cylin- 
drical stems  of  marine  plants  Avith  which  the  rock  was  filled. 
A  fucoides,  like  the  so-called  F,  cavda-galli  of  the  Devonian 

rocks,  is  quite  abundant,  at  some  localities,  in  this  bed.  Some 
of  the  beds  have  the  aspect  of  a  hydraulic  limestone,  but  on 
analysis,  prove  to  be  deficient  in  lime. 

This  group  has  its  greatest  development  along  the  western 
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borders  of  the  State,  in  the  counties  of  Henderson,  Pike, 
Calhoun  and  Jersey,  where  its  general  thickness  is  from  one 
hundred  and  fifty  to  two  hundred  feet.  To  the  north  it  has 
not  been  met  with  beyond  the  north  line  of  Henderson  county, 
and  it  no  doubt  thins  out  in  that  vicinity  with  the  other  mem- 
bers of  the  Sub-carboniferous  series.  In  the  southern  portion 
of  the  State  it  is  represented  by  a  single  bed  of  siliceous  shale, 
and  in  the  more  southerly  extension  of  the  Sub-carboniferous 
limestones  in  Tennessee  and  Alabama  it  is  merged  in  the  Sili- 
ceous group  of  Prof.  Safford,  which  includes  all  the  Sub-car- 
lx>niferous  divisions  from  the  St.  Louis  limestone  to  the  base 
of  the  series. 

Before  closing  our  remarks  on  this  group,  we  may  say  that 
three  species  of  fossil  fish  have  been  described  from  this  hori- 
zon :  Helodus  hiformis,  H,  placenta  and  Orodus  multicarinatua ; 
all  of  which  are  of  strongly  marked  carboniferous  types.  The 
two  first  named  species  were  obtained  from  the  grit  stones  at 
Burlington,  Iowa,  and  the  last  from  the  Goniatite  limestone  at 
Rockford,  Indiana. 

Crystals  of  calcite  and  dolomite  are  frequently  met  with, 
filling  pockets  in  the  Burlington  and  St.  Louis  limestones,  and 
the  former  also  occurs  in  fine  crystalizations  in  the  calcareous 
beds  of  the  Kinderhook  group. 

The  curious  forms  known  as  crystalitea  are  frequently  met 
with  in  the  Burlington  limestone,  sometimes  penetrating  the 
strata  to  the  depth  of  several  inches,  and  always  at  right  angles 
to  the  line  of  bedding.  They  consist  of  a  series  of  parallel 
columns  or  flutings  in  the  strata,  the  opposite  surfoces  fitting 
into  each  other  along  a  zigzag  line,  like  the  sutures  of  the 
human  skull,  which  has  suggested  to  Prof.  Swallow  the  name 
suture  joints.  Sir  William  Logan,  in  the  Canada  Report, 
suggests  that  they  may  have  resulted  from  the  crystalization  of 
soda,  which  crystals  were  subsequently  disssolved,  and  the 
moulds  filled  by  the  sediment  that  formed  the  succeeding  layer ; 
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but  it  seems  quite  as  probable  that  they  were  formed  by  the 
slipping  or  pressing  together  of  the  material,  under  great 
pressure,  while  in  a  plastic  state.  Similar  markings  may  ]3e 
seen  in  the  blue  plastic  clay  under  Lake  Michigan,  through 
which  the  tunnel  at  Chicago  is  now  being  constructed.  These 
so-called  cryatalitea  sometimes  occur  in  the  St.  Louis  limestone, 
though  rarely.  In  the  Burlington  limestone  they  are  quite 
common. 

The  entire  group  of  Sub-carboniferous  limestones,  with  the 
argillaceous  and  arenaceous  shales  and  sandstones  that  are  asso- 
ciated with  them  and  form  a  part  of  the  series,  attain  a  thick- 
ness of  not  less  than  twelve  to  fifteen  hundred  feet  on  the  south- 
western borders  of  the  Illinois  coal  field,  where  they  are  fully 
developed;  but  they  thin  out  rapidly  towards  the  north,  and 
entirely  disappear  before  reaching  Rock  Island  county,  leaving 
the  coal  measures  resting  directly  upon  the  Devonian  limestone. 
On  the  southeastern  borders  of  the  coal  field,  we  find  that  the 
only  calcareous  division  developed  in  Floyd  county,  Indiana, 
is  the  St.  Louis  limestone,  which  is  exposed  about  three  miles 
west  of  New  Providence.  It  consists  of  about  fifty  feet  or 
more  of  gray  limestones  and  calcareous  shales,  the  upper  part 
being  a  massive  gray  limestone,  similar  to  that  at  Bedford.* 
These  limestones  are  underlaid  by  brown  shales,  containing 
geodes  and  nodules  of  hornstone,  which  undoubtedly  represent 
the  horizon  of  the  geodiferous  shales  that  constitute  the  upper 
division  of  the  Keokuk  group. 

These  geodiferous  shales  are  underlaid  by  the  grit  stones, 
that  constitute  what  has  heretofore  been  known  as  the  Knob- 
formation  of  Southern  Indiana,  and  they  contain,  at  this  locali- 
ty, numerous  fossils,  among  which  are  Spirifer  cnspidatus, 
Hemipronites  crenistriay  Prodnctus  semirreticulatiiSy  (h^this  Miche- 


*  The  lower  layers  of  this  limestone  contain  several  species  of  the  small  fossils  that 
are  found  so  abundant  at  Spergen  Hill,  among  which  are  Orthii  dubia  and  PentremiUs 
conoideus. 


SUB-CARBONIFEROUS   LIMESTONE.  117 

liniy  and  various  other  forms,  characteristic  of  the  Keokuk 
limestones  at  other  localities.  These  grit  stones  probably 
attain  athickness  of  one  hundred  and  fifty  feet  or  more,  and 
rest  directly  on  the  Black  slate  of  the  Devonian  series. 

From  New  Providence  northward,  along  the  line  of  the  rail- 
road from  New  Albany  to  Lafayette,  continued  alternations  of 
the  St.  Louis  limestone  with  these  grit  stones  may  be  seen, 
and  the  road  passes  successively  from  the  outcrop  of  one  forma- 
tion to  the  other,  to  Crawfordsville,  where  the  Keokuk  group 
is  represented  by  about  thirty  feet  of  blue  argillaceous  shales, 
overlaid  by  from  thirty  to  forty  feet  of  thin  bedded  brown 
sandstone,  filled  with  the  characteristic  fossils  of  this  group. 

The  next  point  north  of  Crawfordsville,  where  we  have  been 
able  to  examine  the  beds  underlying  the  conglomerate,  is  along 
the  line  of  the  Toledo,  Wabash  &  Great  Western  Railroad, 
near  Williamsport,  Indiana.  The  conglomerate  that  forms  the 
base  of  the  coal  measures  is  from  fifty  to  sixty  feet  thick  at 
this  point,  and  is  underlaid  first  by  about  thirty  feet  of  green- 
ish colored  shale  and  shaly  sandstone ;  second,  by  a  band  of 
coarse-grained  greenish  gray  limestone  containing  Productus 
semi-retieidatuSy  P.  punctatns,  Hemipronites  craiistriaj  and 
Spirifer  lineatus^  with  joints  of  crinoidea  in  abundance,  and 
presenting  the  general  aspect  of  the  crinoidal  beds  of  the 
Keokuk  limestone.  This  band  of  limestone  is  underlaid  by 
thin  bedded  sandstones  exactly  resembling  the  Waverly  sand- 
stones of  northern  Ohio,  and  these  constitute  the  only  rocks 
exposed  on  this  route,  from  the  Wabash  river  to  the  Devonian 
slates  east  of  Lafayette.  These  gritstones  are,  no  doubt,  the 
equivalents  of  our  Kinderhook  group,  the  only  division  of 
the  Sub-carboniferous  series  that  extends  into  northern  Ohio 
and  northwestern  Indiana,  and  constitutes  all  of  the  so-called 
Waverly  sandstone^  above  the  black  slate  of  the  Devonian  series. 

Whether  or  not  there  is  a  bed  of  sandstone  in  northern 
Ohio,  which  may  represent  the  Chemung  group  of  New  York, 
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is  a  question  that  we  leave  for  the  decision  of  those  who  are 
especially  interested  in  working  out  the  geological  structure  of 
that  State ;  but  so  far  as  relates  to  the  formations  that 
underlie  the  Illinois  coal  field,  we  feel  fully  justified  in  the 
assertion  that  there  are  no  beds  either  m  western  Indiana  or 
Illinois,  that  can  with  any  degree  of  propriety  be  considered 
equivalent  to  the  Chemung  group,  of  New  York,  and  that 
those  that  have  l^een  so  referred  in  the  geological  reports  of 
Missouri,  Iowa  and  Michigan,  really  belong  to  the  Carbonif- 
erous and  not  to  the  Devonian  system. 


CHAPTER    IV. 


DEVONIAN   AND  SILURIAN   SYSTEMS. 


DEVONIAN. 


BLACK    SLATE. 


Immediately  underlying  the  Kinderhooh  group^  we  find,  in 
western  and  southern  Illinois,  a  series  of  dark  blue,  green,  or 
chocolate  colored  shales,  passing  locally  into  a  black  bitumin- 
ous shale,  to  which  the  above  name  was  applied  by  the  early 
investigators  in  western  geology.  This  formation  immediately 
overlies  the  Devonian  limestones,  which  have  been  considered 
in  the  west  to  be  the  equivalents  of  the  Hamilton  and  Coriiif- 
erous  limestones  of  New  York,  and  consequently  it  must  occupy 
the  same  stratigraphical  position  as  the  Genesee  slate  of  the 
New  York  series.  Moreover,  its  identity  with  that  formation  is 
still  further  established  by  the  occurrence  of  a  fossil  Lingula 
in  it  at  many  western  localities,  which  cannot  be  distinguished 
from  the  Lingula  spatulata  of  the  Genesee  slate. 

Its  thickness  varies  in  diflTerent  localities,  from  ten  to  sixty 
feet,  and  where  highly  bituminous  it  resembles  so  closely  the 
black  shales  of  the  coal  measures,  that  search  has  been  made 
in  it  for  coal,  at  almost  every  locality  in  the  State  where  its 
outerop  occurs.  By  referring  to  the  general  section,  however, 
it  may  be  seen  that  it  lies  more  than  a  thousand  feet  below  the 
coal  measures,  where  the  Sub-carboniferous  limestones  are  in 
full  force,  and  must  consequently  always  underlie  all  the  true 
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coal-bearing  strata,  even  where  the  above  named  limestones  are 
not  developed.  It  outcrops  in  Pike,  Calhoun,  Jersey,  Union 
and  Hardin  counties,  and  attains  its  maximum  thickness  only 
in  the  southern  part  of  the  State.  Nodules  of  sulphuret  of 
iron  are  common  in  the  argillaceous  portions  of  this  bed,  at 
some  localities. 

This  formation  occupies  the  horizon  of  one  of  the  great  oil 
producing  zones  of  Ohio  and  Pennsylvania,  but  the  bituminous 
beds  are  too  thin  in  this  State  to  promise  any  considerable  yield 
of  oil,  and  it  has,  so  far  as  we  have  observed,  afforded  no  oil 
springs  or  other  surface  indications  of  oil  where  it  outcrops  in 
Illinois.  The  highly  bituminous  portions  of  the  bed,  however, 
will  no  doubt  yield  a  large  amount  of  oil  by  distillation,  and  it 
may  also  answer  for  the  manufacture  of  patent  roofing,  in  the 
place  of  the  common  roofing  slate.  No  fossils,  except  the 
Lingula  above  named,  have  yet  been  obtained  from  it  in 
Illinois.  In  Hardin  county,  this  slate  forms  the  nucleus  of  an 
anticlinal  axis,  and  appears  to  have  been  partially  altered  by 
metamorphic  action. 

DEVONIAN   LIMESTONE. 

Immediately  below  the  Black  Slate  we  find  in  Illinois  a 
series  of  limestones  and  calcareous  shales,  varying  in  thickness 
from  ten  to  one  hundred  and  twenty  feet,  tliat  appear  from 
paleontological  evidence  to  be  most  nearly  allied  to  the  Ham- 
ilton group,  of  Yew  York,  though  containing  some  fossils  which 
in  that  State  are  characteristic  of  the  Corniferous  limestone; 
and  it  seems  quite  probable  that  they  are  really  the  western 
representatives  of  both  these  formations.  But  as  there  seems 
to  be  no  good  ground  for  separating  them  in  this  State,  we 
shall  include  them  in  a  single  group  under  the  above  name. 

In  the  northern  part  of  the  State  it  is  first  met  with  in 
Rock  Island  county,  Avhere  it  outcrops,  both  on  the  Missis- 
sippi and  Rock  river,  from  a  point  about  IJ  miles  below 
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Hampton,  where  it  first  appears  on  the  Mississippi,  to  the  south 
line  of  the  county;  and  on  Rock  river  it  extends  from  a  point 
about  equally  far  north  to  the  mouth  of  that  stream.  It  is 
here  overlaid  unconformably  by  the  coal  measures,  both  the 
Black  Slate  and  the  Sub-carboniferous  limestone  series  being 
absent.  Where  fully  developed,  it  may  be  sub-divided  into 
three  distinct  beds,  as  is  the  case  in  this  county.  The  upper 
bed  is  a  light  gray  limestone,  filled  with  fossil  corals,  among 
which  are  Acermdaria  Davidsonij  PIdlUpsastrea  VenieidU,  and 
an  AlveoliteSj  perhaps  A,  Goldfumil  of  Billings.  Below  this 
limestone  there  is  a  bed  of  brown  calcareous  shale,  filled  to 
repletion  with  fossil  shells  at  some  localities,  as  in  the  quarries 
between  Rock  Island  and  Moline,  among  which  the  Orthis 
hwen8i'%  Sfrophomena  demissa  and  Spirifer  pinnatus  are  the 
most  common. 

This  shale  is  underlaid  in  this  vicinity  by  a  light  bluish-gray 
or  dove  colored  limestone,  irregularly  bedded  and  concretionary 
in  structure,  and  quite  destitute  of  fossils  except  in  the  upper 
layers,  near  its  junction  with  the  shales,  where  it  contains 
PhiUipsastrea  Venieuih,  Alveolites  and  Atrypn  reticularis.  This 
bed  is  a  nearly  pure  carbonate  of  lime,  and  is  extensively 
quarried  in  the  vicinity  of  Rock  Island  for  the  manufacture  of 
quick-lime.  Its  thickness  alx^ve  the  low  water  level  of  the 
river  is  about  twenty-five  feet.  The  outcrop  of  these  limestones 
in  this  county  is  confined  to  the  bluffs  and  valleys  of  the 
streams  in  the  southern  part  of  the  county,  and  on  the  high- 
lands they  are  hidden  by  the  overlying  Coal  Measures  and 
Quaternary  deposits. 

In  addition  to  the  fossils  above  named,  the  following  are 
also  to  be  found  in  the  vicinity  of  Rock  Island:  Atrypa  asj?eray 
OrtJiis  sub-orhicidaris,  0.  Vanuxcmi^  Strophomena  lepida,  S,  fra- 
gilisy  Productiis  suhcdatus^  Spirifer  sulxittemtatiw,  S,  iniUiliSj  S. 
fimbriutus^  S,  bimesialis^  jS,  asjyera,  S,  Pirrj/anns^  Cyrtina  timho- 
ruita,   Cyrtina  triqnetra,  Cidymene  htfo^  an  undetermined  Cho- 
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7iet€8^    and  several  undetermined    species  of   Cjathophylloid 
corals. 

South  of  this  county  this  formation  next  appears  in  Calhoun 
and  Jersey  counties,  where  it  is  only  from  8  to  12  feet  in  thick- 
ness. In  the  vicinity  of  Grafton,  at  the  mouth  of  the  Illinois, 
the  rock  is  a  brownish-gray  limestone,  rather  thin  bedded,  and 
presents  the  appearance  of  a  hydraulic  rock.  It  contains,  at 
this  locality,  StropJwmena  fragilis  and  Atrypa  reticularis^  with 
joints  of  Orinoidea.  In  Calhoun  county,  it  is  a  coarse  granular 
gray  limestone,  from  8  to  12  feet  thick,  and  forms  a  good 
building  stone,  and  may  also  be  used  at  some  localities  for 
manufacturing  quicklime.  In  Monroe  county,  where  the  pro- 
per horizon  of  this  limestone  is  exposed,  no  representative  of 
it  has  been  seen.  It  appears  again,  however,  in  Jackson  coun- 
ty,  and  at  the  Bake  Oveii,  opposite  the  Grand  Tower^  it  is  rep- 
resented by  a  series  of  dark  gray  fetid  limestones,  very  hard 
and  somewhat  siliceous  in  texture,  and  from  ninety  to  one 
hundred  feet  or  more  in  thickness.  About  the  middle  of  the 
bed  there  are  some  drab  colored  shaly  layers  that  are  full  of 
fossils,  as  are  also  some  of  the  dark  colored  limestones  above. 
Among  the  species  most  common  here  are  Calymene  hxifo^ 
Strophomena  demissay  Orthis  lowensisy  Chonetes  pusillus^  C. 
Martini  and  Tropidoleptiis  carinatiis.  The  lower  portion  of  the 
bed  is  comparatively  poor  in  fossils,  but  contains  a  few  species, 
among  which  are  a  large  StropJiomeiia,  Chonetes  Littoniy^fx.  shell 
resembling  Lucina,  and  one  or  more  species  of  Gomophoceras. 
The  beds  at  this  locality  have  never  been  quarried  for  building 
stone,  though  the  upper  portion  appears  to  contain  some  valua- 
ble material  for  that  purpose.  The  exposure  here  is  restricted 
to  an  outcrop  of  at)out  half  a  mile  along  the  river  bluft',  where 
the  beds  have  been  thrown  up,  and  dip  to  the  northeast  at  an 
angle  of  about  25°.  The  overlying  beds  are  not  exposed  here, 
but  at  Walker  s  Hill,  about  half  a  mile  east  of  the  river  bluffs, 
there  is  a  covered  slope  above  the  upper  beds  of  this  limestone 
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which  forms  the  lower  end  of  the  hill,  indicating  the  presence 
of  soft  shaly  beds,  which  probably  belong  to  the  Black  slate 
and  Kinderhook  group. 

In  Union  county  this  limestone  is  well  exposed,  on  the  road 
leading  from  Jonesboro'  to  Willard's  Landing,  and  about  two 
miles  west  of  the  first  named  point.  There  are  here  two  beds 
of  limestone,  separated  by  about  twenty  feet  of  brown  shale, 
passing  locally  into  shaly  limestone,  the  whole  attaining  a 
thickness  of  100  to  120  feet.  The  lower  bed  of  limestone  is 
quite  massive,  dark  colored  and  emits  a  fetid  odor  under  a 
blow  of  the  hammer.  It  contains  considerable  siliceous  matter 
disseminated  through  the  rock  in  cherty  nodules,  and  in  nearly 
all  cases  the  calcareous  material  that  formed  the  corals  and  shells 
that  are  imbedded  in  it,  has  been  removed  and  replaced  with 
silica.  The  fossils  obtained  from  this  bed  were  the  following: 
IStrophomena  fragilis^  S.  rhjoniboidalis^  two  or  more  species  of 
Platf/ceras,  Galymene  hiifo^  and  several  undetermined  corals. 
The  shaly  limestone  forming  the  middle  division  contains  a 
small  Avwulopeden  and  a  crushed  shell  like  a  Rhynchcmella. 
The  upper  limestone  is  lighter  colored,  contains  less  cherty 
matter  and  is  more  evenly  bedded.  Some  of  the  layers  are 
charged  with  Tropidoleptics  carinatus  and  Strophomena  rhomhoi- 
dalisj  which  appear  to  be  the  most  common  fossils  it  contains. 
South  of  Union  county  we  have  not  met  with  this  formation 
within  the  limits  of  the  State.  The  only  material  of  economi- 
cal value  that  it  contains  is  good  building  stone,  and  limestone 
suitable  for  manufacturing  lime.  Near  Grafton  this  limestone 
has  the  appearance  of  a  hydraulic  rock,  but  no  experiments 
have  yet  been  made  to  determine  its  probable  value  as  a 
hydraulic  limestone.  In  this  portion  of  the  State  it  forms  the 
base  of  the  Devonian  system,  and  rests  directly  upon  the 
Niagara  limestone. 
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ORISKANY   SANDSTONE. 

This  interesting  division  of  the  Devonian  system  was  iden- 
tified in  Southern  Illinois  in  the  spring  of  1858,  while  malting 
a  section  across  the  Silurian  and  Devonian  strata  of  that  region 
from  the  Grand  Cliain,  in  Alexander  county,  to  Jonesboro',  in 
Union  county.  It  appears  as  a  massive  quartzose  sandstone  or 
siliceous  shale,  passing  locally  into  an  arenaceous  limestone,  and 
is  sometimes  exceedingly  hard,  resembling  quartzite  in  texture, 
being  partially  metamorphosed;  and  at  other  localities  it  is  a 
soft,  friable  sandstone,  which  crumbles  so  easily,  under  a  blow 
of  the  hammer,  that  a  good  specimen  is  difficult  to  obtain.  Its 
color  is  usually  white,  passing  into  a  redish-brown  where  the 
oxyd  of  iron  is  present  in  any  considerable  quantity. 

Three  and  a  half  miles  southwest  of  Jonesboro',  in  Union 
county,  where  it  was  first  observed,  it  consists  of  a  massive 
quartzose  sandstone,  about  thirty  feet  in  thickness,  imderlaid 
by  about  ten  feet  of  striped  siliceous  shales.  About  two  miles 
w^est  of  Joneslx)ro'  the  shale  is  replaced  by  a  band  of  cherty 
limestone,  which,  at  another  locality,  becomes  a  tolerably  pure 
light  gray  limestone,  from  four  to  six  feet  in  thickness.  Fos 
sils  are  rare  in  the  sandstone  and  occur  only  as  casts,  and 
are  consequently  difficult  of  determination.  Fragments  of 
Trilobites  and  casts  of  two  or  three  sj^ecies  of  Brachiopoda, 
with  a  curious  form  of  Bryozoa  resembling  Phurodictymn  pro 
hlematicuirij  are  the  only  specimens  seen  in  the  sandstone. 
Where  the  beds  become  calcareous,  the  fossils  are  more  abun- 
dant and  may  be  obtained  in  a  better  condition. 

At  the  Bake  Oven,  in  Jackson  county,  the  rocks  forming  the 
base  of  the  bluff  belong  to  this  division  of  the  Devonian  system, 
and  consist  of  about  sixty  feet  in  thickness  of  sandstone  and 
arenaceous  limestone.  At  the  base  it  is  a  nearly  pure  quartz- 
ose sandstone,  and  in  th(3  middle  of  the  bed  it  consists  of  alter 
nations  of  sandstone  and  limestone,  and  at  the  top  it  becomes 
a  nearly  white  crinoidal   limestone.      These   beds   are  well 
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exposed  at  the  lower  end  of  the  ridge  known  as  the  BdckJxmej 
and  also  on  the  south  side  of  Big  Muddy,  Avhere  they  form  the 
hill  known  as  the  Bcild  Bluff.  At  these  last  named  localities 
the  beds  are  more  or  less  calcareous,  and  contain  a  variety  of 
fossil  shells  belonging  to  the  genera  Platyceras,  EuomphaluSy 
RhynchoneUa^  etc.,  which  have  not  yet  been  specifically  deter- 
mined. 

In  Alexander  county  this  sandstone  caps  the  river  bluffs  in 
the  vicinity  of  Clear  creek,  overlying  the  cherty  limestones  of 
that  region. 

North  of  Jackson  county,  no  representative  of  this  sandstone 
has  been  seen,  except,  perhaps,  at  a  single  locality  in  Calhoun 
county,  just  below  Gilead,  where  a  single  stratum  of  quartzose 
sandstone  is  found,  about  one  foot  in  thickness,  overlying  the 
Niagara  limestone.  This  sandstone,  at  many  localities,  is  j)ure 
enough  to  be  used  in  the  manufacture  of  glass,  when  not  too 
much  discolored  by  the  presence  of  oxyd  of  iron.  Unless  the 
rock  is  partly  metamorphic,  it  is  too  friable  to  be  of  any  value 
as  a  building  stone;  and  when  metamorphism  has  taken  place, 
it  is  too  hard  to  be  quarried  w^ith  facility.  The  upper  portion 
of  the  bed  in  Jackson  county,  where  it  is  calcareous,  and  forms 
a  massive  gray  limestone,  will  afford  an  excellent  building 
stone.  The  average  thickness  of  this  formation  in  Southern 
Illinois  may  be  estimated  at  from  forty  to  sixty  feet. 

The  Oriskany  sandstone  is  supposed  to  form  the  base  of  the 
Devonian  system  in  New  York  and  Pennsylvania,  but  in 
Southern  Illinois  it  is  underlaid  by  a  group  of  siliceous  lime- 
stones, next  to  be  described,  that  in  their  upper  beds  contain 
well  marked  Devonian  fossils,  and  below,  those  that  seem  to 
be  characteristic  Upper  Silurian  forms;  thus  forming  beds  of 
passage  from  the  Upper  Silurian  to  the  Devonian  systems. 
This  group  seems  to  hold  about  the  same  relation  to  these  two 
systems  that  the  Anticosti  group  of  Canada  holds  between  the 
Upper  and  Lower  Silurian  of  that  country.     We  have,  there- 
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fore,  drawn  the  dividing  line  between  the  Devonian  and  Upper 
Silurian,  in  our  general  section,  through  this  limestone  group 
underlying  the  Oriskany  sandstone.  \  , 
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DEVONIAN    AND    UPPER    SILURIAN. 
CLEAR   CREEK   LIMESTONE. 

We  use  this  term  to  designate  a  group  of  strata,  that  are 
limited  in  their  outcrop  to  the  counties  of  Jackson,  Union  and 
Alexander,  first  making  their  appearance  in  the  blufis  of  the 
Mississippi,  at  the  lower  end  of  the  ridge  known  as  the  ^'DeviTs 
Backhoniey''  in  Jackson  county,  and  continuing  along  the  river 
blufis  to  Clear  creek,  in  Union  county,  where  they  are  fully 
developed,  and  where  they  probably  attain  their  maximum 
thickness  of  from  two  hundred  and  fifty  to  three  hundred  and 
fifty  feet.  From  the  lower  axis  which  crosses  the  Mississippi 
at  Thebes,  in  Alexander  county,  it  trends  off*  to  the  southeast, 
and  soon  dips  below  the  superincumbent  Devonian  beds.  Its 
outcrop  is  nearly  forty  miles  in  extent  from  north  to  south, 
with  an  average  width  of  from  five  to  ten  miles.  It  occupies 
exactly  the  same  stratigraphical  horizon  in  Southern  Illinois 
that  the  Niagara  limestone  occupies  in  the  northern  portion  of 
the  State,  and  as  it  afforded  but  few  fossils  at  the  principal 
localities  examined,  and  those  in  such  a  condition  of  preserva- 
tion as  to  render  their  determination  somewhat  difficult,  we 
were  at  first  inclined  to  refer  the  group  to  the  same  age  as  the 
Niagara  limestone ;  but  more  complete  collections  of  the  fossil 
forms  peculiar  to  this  group  having  l^een  obtained  by  Mr. 
Engelmann,  in  his  detailed  examination  of  the  counties  of 
Jackson,  Union  and  Alexander,  they  were  found,  upon  critical 
examination  by  Mr.  Meek,  to  present  a  mingling  of  Devonian 
with  some  Upper  Silurian  forms,  and  it  became  necessary  to 
give  to  the  group  a  distinctive  name. 

It  may  be  proper  to  state  here,  that  the  Niagara  limestone. 
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as  it  is  traced  south  from  the  mouth  of  the  Illinois  river,  soon 
disappears  with  an  easterly  dip  below  the  surface ;  and  in 
Monroe  county,  where  it  should  again  appear  at  Scdt  Lick 
Point,  where  the  Lower  Silurian  limestones  are  again  elevated 
to  the  surface,  no  trace  of  it  can  be  seen,  and  the  Trenton 
limestone  is  directly  overlaid  by  argillaceous  shales,  and  the 
calcareous  beds  of  the  Kinderhook  group. 

From  this  it  would  appear  probable  that  no  beds  of  undoubted 
Niagara  age  were  ev^er  deposited  in  Southern  Illinois,  but  in  their 
place  these  siliceous  limestones,  representing  in  part  the  age  of 
the  Lower  Helderberg  limestones,  and  in  part  the  Oriskany  sand- 
stone of  the  NcAv  York  series,  were  deposited  in  its  place, 
resting  directly  upon  the  Cincinnati  group  of  the  Lower  Silu- 
rian. The  upper  division  of  the  Cincinnati  group  in  this 
portion  of  the  State,  is  a  fine  grained,  thin-bedded  blue  lime- 
stone, "  Cape  Girardeau ''  limestone  of  the  Missouri  Report. 
About  two  miles  above  Thebes,  in  Alexander  county,  we  find 
the  Clear  creek  limestone  succeeding  this  in  the  following 
order:  First,  a  coarse  textured  dark  bluish  gray  limestone, 
about  four  feet  in  thickness,  that  contains  numerous  fossils, 
among  which  the  fine  Trilobite,  recently  described  by  Mr.  Meek 
and  the  writer  in  the  Proceedings  of  the  Philadelphia  Academy 
of  Sciences,  under  the  name  of  Dalmania  Dance,  is  quite 
abundant,  associated  with  a  Strophomena,  that  appears  to  be 
identical  with  S,  radiata  of  the  LoAver  Helderberg  limestones, 
a  Meriatella  like  M.  Mia,  and  an  undetermined  Heliolites, 

This  band  of  dark  gray  limestone  appears  to  be  a  local 
deposit,  and  has  not  jet  been  met  with  at  any  other  locality. 
It  is  succeeded  by  a  mottled  limestone  in  regular  beds,  some- 
times of  a  dark  reddish  brown  color,  but  more  commonly 
mottled  with  red  and  gray.  It  occurs  in  beds  from  one  to 
three  feet  in  thickness,  takes  a  fine  polish,  and  makes  a  very 
handsome  variegated  marble.  A  few  Orthaceratites  were 
observed  in  it  at  one  locality  about  five  miles  north  of  Thebes, 
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but  it  appears  to  be  usually  without  fossils,  and  is  not  sepa- 
rated from  the  thin  bedded  siliceous  limestones  above  by  any 
dLstinet  line,  but  seems  rather  to  merge  gradually  into  them. 
The  thickness  of  this  mottled  limestone  varies  from  ten  to 
twenty-five  feet. 

Above  this  comes  the  great  mass  of  the  Clear  creek  lime- 
stones, with  an  aggregate  thickness  of  three  hundred  feet  or 
more,  consisting  of  thin  bedded  silicious  limestones  of  a 
yellowish  gray  color,  weathering  to  a  Ught.  buff,  and  fonning 
on  the  hill  sides  a  steep  tahi-s  of  loose  chert.  This  limestone 
forms  the  bluffs  of  the  Mississippi  from  Thebes,  m  Alexander 
county,  to  the  lower  end  of  the  "  Backbone^'  in  Jackson  county, 
and  the  belt  of  country  which  it  underlies  east  of  the  river 
bluffs,  is  very  broken  and  hilly,  and  of  but  little  value  as  an 
agricultural  region.  Nearly  all  the  farms  that  have  been 
opened  over  that  portion  of  this  limestone  belt,  which  we  have 
examined,  are  in  the  valleys  of  the  small  streams.  The  tops 
of  the  ridges  are  usually  covered  with  timber,  but  the  slopes 
of  the  hills  are  generally  naked  masses  of  loose  chert. 

At  the  exposure  of  this  limestone,  just  below  Bailey's  Land- 
ing, in  Missouri,  we  found  a  variety  of  fossils  in  the  lower 
portion  of  it ;  but  on  the  Illinois  shore  we  were  not  able  to 
find  any,  except  in  the  upper  division  of  this  formation.  The 
species  obtained  near  Bailey's  Landing  arc  Si rophomena  rhani' 
hoidalisj  S.  radlata,  Cyrfia  Dahmuu,  LeptoceVia  hnhricakiy  Cal- 
ymena  rufjofia,  Dahnanla  triilentifera^  Orthi^  planoconvexa^  and 
several  undetermined  species  of  Plaiyceras,  In  the  upper 
portion  of  this  limestone,  west  of  Joncsboro,  in  Union  county, 
we  obtained  the  pygidium  of  a  Tribolite  closely  allied  to,  if 
not  identical  with,  Dahnania  micrurus^  an  undetermined  species 
of  Strichlanilia,  two  or  three  species  of  Spirifer^  apparently  of 
Devonian  forms,  one  of  which  has  a  very  extended  hinge  line 
like  S.  ^^m/ia//6<?,  but  as  these  fossils  are  all  casts  and  in  a 
fragmentary  condition,  their  specific  characters  are  not  readily 
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determined.  On  looking  over  the  collection  made  by  Mr. 
Engelmann  from  this  limestone  it  seemed  necessary  to  separate 
it  from  the  Niagara  group,  and  to  place  it  in  a  higher 
position  in  the  geological  series,  ranging  from  the  Niagara  lime- 
stone to  the  base  of  the  Oriskany  sandstone.  Dr.  Shumard  has 
suggested  that  these  limestones  may  be  the  equivalents  of  the 
Upper  Silurian  beds  that  form  the  cedar  glades  in  Decatur  and 
Perry  counties  in  Tennessee,  but  there  seems  to  be  no  such 
mingling  of  characteristic  Niagara  forms  with  those  of  more 
recent  age,  in  these  limestones  in  Southern  Illinois,  as  charac- 
terize the  Upper  Silurian  limestones  of  Tennessee.  For  a  more 
detailed  description  of  the  peculiar  features  of  this  group  of 
rocks  the  reader  is  referred  to  the  detailed  surveys  of  Union 
and  Alexander  counties. 

UPPER    SILURIAN. 
NIAGARA   LIMESTONE. 

This  important  formation  occupies  a  large  area  of  surface  in 
Northern  Illinois,  and  along  the  northern  line  of  the  State, 
west  of  Eockford,  it  caps  the  ^^Mounds^'  which  form  a  marked 
feature  in  the  topography  of  that  region ;  and  in  the  northeast- 
ern portion  of  the  State  it  becomes  the  fundamental  rock  over 
a  wide  extent  of  surface  beyond  the  northern  boundary  of  the 
Illinois  coal  field.  In  the  counties  of  Cook,  Will,  Dupage, 
Kendall  and  Kane,  in  the  northeast,  and  in  JoDaviess^  Stephen- 
son, Carroll,  Whiteside,  Lee  and  Rock  Island,  in  the  north- 
western portion  of  the  State,  this  formation  generally  appears 
as  a  regularly  bedded  brown  dolomite,  with  occasional  interca- 
lations of  beds  of  massive  gray  limestone.  It  forms  continuous 
bluflFs  on  the  east  bank  of  the  Mississippi,  from  the  north  line 
of  Carroll  county  nearly  to  Hampton,  in  Rock  Island  county, 
and,  except  near  the  lower  end  of  the  outcrop  in  the  last  named 
county,  it  is  everywhere  a  regularly  bedded  brown  or  buff  dolo- 
—18 
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mitic  limestone,  sometimes  cherty  and  thin  bedded,  and  at 
other  localities  massive  and  quite  free  from  siliceous  matter. 

In  the  vicinity  of  Port  Byron,  where  only  the  upper  portion 
of  this  limestone  is  to  be  seen,  it  appears  as  a  yellowish-gray 
concretionary  mass  of  limestone,  presenting  no  regular  lines  of 
bedding  or  stratification,  but  showing  lines  of  false  bedding  or 
cleavage  at  every  conceivable  angle  to  the  horizon.  It  has  also 
a  porous  or  vesicular  structure,  and  some  portions  of  the  mass 
are  a  true  breccia.  It  is  much  harder  than  the  brown  dolomites 
of  this  formation,  and  breaks  with  an  irregular,  splintery  frac- 
ture. Some  portions  of  the  mass  present  an  amygdaloidal  or 
vesicular  structure,  from  the  solution  of  the  fossils  with  which 
it  was  originally  filled.  This  limestone  first  makes  its  appear- 
ance in  the  river  bluffs  at  the  lime  kilns,  about  one  mile  above 
Port  Byron,  and  continues  down  the  bluffs  nearly  to  the 
town  of  Hampton,  where  it  dips  below  the  level  of  the  Missis- 
sippi river  and  is  seen  no  more.  The  entire  thickness  of  this 
portion  of  the  bed,  exposed  in  this  vicinity,  is  about  fifty  feet. 
It  affords  an  excellent  material  for  the  manufacture  of  quick 
lime,  and  is  extensively  quarried  for  this  purpose  in  the  vicinity 
of  Port  Byron. 

In  the  Report  on  the  Geology  of  Iowa,  published  in  1858, 
Prof.  Hall  separated  the  limestones  of  Leclare,  in  Iowa,  and 
Port  Byron,  in  Illinois,  from  the  Niagara  group,  and  expressed 
the  opinion  that  they  were  the  equivalents  of  the  limestones  of 
Gait,  in  Canada,  and  in  part,  also,  of  the  Onondago  salt  group 
of  the  New  York  series.  He  also  mistook  the  lines  of  false 
bedding  for  the  true  stratification  of  the  rock,  and  announced 
the  thickness  of  the  beds  exposed  at  this  locality  as  over  dx 
hundred  feetj  by  actual  measurement,  and  at  the  same  time 
expressed  the  opinion  that  it  was  probably  much  more.  The 
regular  bedded  buff  colored  dolomites  which  occur  at  Leclare  he 
considered  to  be  the  equivalents  of  the  Onondaga  salt  group 
and  as  overlying  the  Gait  limestone. 
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While  constructing  the  river  section  along  the  east  bank  of 
the  Mississippi,  in  the  autumn  of  1858,  we  carefully  examined 
the  limestones  on  both  sides  of  the  river  in  this  vicinity,  and 
in  the  course  of  these  examinations  we  thought  there  were  good 
reasons  for  doubting  the  correctness  of  the  conclusions  announced 
by  Prof  Hall,  in  the  Iowa  Report.  We  made  a  large  collec- 
tion of  fossils  at  these  localities,  intending  to  study  them  care- 
fully, after  the  completion  of  the  field  labor  for  the  season,  to 
see  what  light  they  might  throw  on  this  question;  but  unfortu- 
nately the  whole  collection  was  lost,  by  the  burnmg  of  the  freight 
depot  of  the  St.  Louis,  Alton  and  Chicago  Railroad,  in  Spring- 
field, where  they  were  temporarily  stored.  Nevertheless  our 
examinations  in  the  field  developed  the  fact  that  the  limestone  at 
Leclare  and  Port  Byron  was  a  concretionary  or  amorphous  mass, 
without  any  true  lines  of  bedding,  and  that  its  supposed  thick- 
ness, as  determined  by  the  author  of  the  above  named  Report, 
was  vastly  overestimated.  We  also  discovered  that  the  evenly 
bedded  dolomitic  limestone  about  thirty  feet  in  thickness,  on 
the  Iowa  side  of  the  river,  which  he  referred  to  the  age  of  the 
Onondaga  salt  group  and  placed  above  the  concretionary  lime- 
stone, was  really  intercalated  in  and  formed  a  part  of  that 
limestone.  These  evenly  bedded  layers  scarcely  appear  at  all 
on  the  Illinois  shore,  but  on  the  Iowa  side  they  are  seen  at  two 
localities,  and  at  both  are  overlaid  b}'^  the  concretionary  lime- 
stone of  which  the}^  form  a  part. 

In  the  summer  of  18G1  we  revisited  this  locality,  for  the 
purpose  of  replacing,  as  far  as  possible,  the  collection  9f  fossils 
which  had  been  so  unfortunately  lost;  and  on  comparing  the 
fossils  collected  at  this  time  with  those  from  a  limestone,  pre- 
senting similar  lithological  characters,  at  Bridgport,  near  Chi- 
cago, the  age  of  which  was  generally  admitted  to  be  the  same 
as  the  Niagara  limestone  of  New  York,  we  were  unable  to  resist 
the  conviction  that  the  beds  at  Leclare  and  Port  Byron  were  of 
the  same  age,  and  consequently  that  they  represented  the  upper 
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division  of  the  Niagara  limestone,  as  it  appears  in  the  western 
development  of  that  formation. 

These  conclusions  we  announced  in  a  paper  dated  November, 
1861,  and  published  in  the  American  Journal  of  Science,  Vol. 
XXXIII,  p.  46,  May,  1862;  and  subsequently  Prof  Hall,  in 
an  advanced  sheet  of  the  New  York  Regent's  Report,  dated 
December,  1864,  published  the  same  conclusions  in  regard  to 
the  age  of  the  concretionary  limestone  of  Leclare,  but  perhaps 
inadvertently,  forgot  to  mention  the  fact  that  the  announcement 
had  been  made,  nearly  three  years  before,  in  the  American 
Journal  of  Science.  He  also  reiterates  his  conclusions,  in  the 
last  named  paper,  in  regard  to  the  position  of  the  evenly  bedded 
limestones  of  Leclare,  but  brings  forward  no  additional  facts  in 
confirmation  of  their  correctness,  nor  does  he  attempt  to  answer 
the  objections  urged  against  them.  So  far  as  the  geology  of 
Iowa  is  concerned,  the  disputed  point  may  be  safely  left  to 
the  able  geologist  recently  appointed  to  complete  the  geologi- 
cal survey  of  that  State;  but  for  Illinois  we  will  say,  just  here, 
that  there  are  no  beds  yet  known  in  the  northern  portion  of 
the  State,  of  Upper  Silurian  age,  overlying  the  Niagara  lime- 
stone; but,  on  the  contrary,  we  find  this  limestone  directly 
overlaid  by  the  Devonian  limestones  where  they  are  developed, 
and  in  their  absence  by  the  Coal  Measures,  which,  in  some 
portions  of  the  State,  is  the  next  succeeding  formation. 

At  Bridgeport,  near  Chicago,  the  rock  presents  the  same 
general  characters  as  at  Port  Byron  and  Leclare,  and  is  exten- 
sively used  for  the  manufacture  of  lime.  West  and  northwest 
of  Chicago,  and  just  outside  the  city  limits,  it  is  highly  charged 
with  petroleum,  which  oozes  from  the  face  of  the  limestone, 
filling  all  the  cavities  which  it  contains,  and  gathers  in  pools 
in  the  bottoms  of  the  old  quarries,  or  covers  the  surface  of  the 
water  with  which  they  are  partially  filled.  Notwithstanding 
the  rock  is  completely  saturated  with  oil,  it  seems  that  the 
conditions  are  such,  owing  to  its  concretionary  structure,  that 
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it  cannot  be  made  available  as  an  oil  producing  deposit.  This 
bituminous  portion  of  the  limestone  is  from  thirty-five  to  forty 
feet  thick,  and  at  the  artesian  well  was  found  to  be  underlaid 
by  about  eighty  feet  of  regularly  bedded  limestone,  which  no 
doubt  includes  the  Alliens  marble  and  the  Joliet  Urnestoney  and 
below  this  one  hundred  and  twenty  feet  of  what  is  called  by 
those  who  kept  a  record  of  the  well,  "arenaceous  beds  with  flint 
nodules,"  which  probably  represents  the  lower  part  of  the 
Niagara  limestone.  This  gives  a  thickness  of  about  two  hun- 
dred and  forty  feet  to  the  formation  at  Chicago,  and  through 
northern  Illinois  it  probably  ranges  from  two  hundred  to  two 
hundred  and  fifty  feet  in  thickness. 

At  Athens  this  formation  affords  a  beautiful  compact  gray 
limestone  that  takes  a  fine  polish,  and  is  extensively  used  in 
Chicago  as  an  ornamental  stone  for  outside  walls,  and  has  also 
found  a  market  in  various  portions  of  the  State  where  an  extra 
fine  quality  of  rock  was  required,  and  it  has  come  to  be  gener- 
ally known  as  the  Athens  marble.  At  Joliet  there  is  about  forty 
feet  in  thickness  of  regularly  bedded  buff  and  gray  limestones 
exposed  above  the  level  of  the  canal.  The  beds  vary  in 
thickness  from  two  inches  to  three  feet,  and  for  all  the  ordinary 
purposes  of  building  and  for  flags,  these  quarries  will  afford  an 
inexhaustible  supply  of  material  of  the  very  best  quality. 
This  stone  is  now  shipped  to  almost  every  part  of  the  State 
that  is  accessible  by  railroad  to  this  locality,  and  is  more  or 
less  used  in  nearly  every  city  and  town  in  the  northern  and 
central  portions  of  the  State.  It  affords  a  beautiful  flag-stone 
that  from  its  even  bedding  may  be  obtained  of  any  required 
size,  and  the  heavier  beds  dress  easily,  are  free  from  chert,  and 
afford  a  building  stone  that,  for  its  excellence,  cannot  be  sur- 
passed, and  is  destined  to  subserve  the  architectural  require- 
ments of  the  northwest  as  completely  as  the  brown  freestone 
of  the  Connecticut  valley  does  that  of  New  England  and  New 
York.  The  following  is  the  result  of  Mr.  Pratten's  analysis 
of  this  rock : 
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Moisture  and  loss ^  1.07 

Insoluble  matter ^ 14.73 

Per  ozjd  of  Iron 1.77 

Carbonate  of  lime 41.92 

Carbonate  of  magnesia » ^...40.51 

100.00 

An  analysis  of  the  concretionary  rock  at  Leclare,  in  Iowa, 
by  Dr.  C.  F.  Chandler,  as  published  in  the  Iowa  Report, 
yielded  the  following  result : 

Insoluble  silicates  or  sand  0.42 

Ozjdc  of  iron  and  alumina ^ ^ 0.53 

Carbonate  of  lime ^...^...57.54 

Carbonate  of  magnesia  (bj  loss) 41.51 

100.00 

This  may  be  taken  as  an  average  of  the  concretionary  lime- 
stone at  Port  Byron  and  Bridgeport,  where  it  is  almost  identical 
in  character  with  the  beds  at  Leclare. 

At  Sterling,  in  Whiteside  county,  and  Oswego,  in  Kendall 
county,  the  lower  part  of  this  formation  is  exposed,  and  its 
junction  with  the  Lower  Silurian  beds  may  be  clearly  seen. 
At  Sterling  there  is  about  forty-five  feet  in  thickness  of  the 
Niagara  limestone  exposed,  consisting  of  thin  bedded  buff 
colored  dolomite,  the  layers  varying  from  two  or  three  inches 
to  a  foot  in  thickness.  Thin  seams  of  chert  are  interspersed 
through  the  mass.  Fossil  corals  are  quite  abundant  here,  and 
are  all  siliceous.  Half/sites  catenulaiusj  Favodtes  Gothlaiidioaj 
Stromatopora  rugosa,  and  an  undetermined  species  of  Syringo- 
jxrra^  arc  the  most  common.  At  Oswego,  there  is  from  twenty 
to  thirty  feet  of  rock  exposed  of  similar  character,  and  contain- 
ing the  same  species  of  fossils.  At  both  localities  these  beds 
rest  directly  upon  the  Cincinnati  group.  At  Joliet  the  quar- 
ries afford  comparatively  few  fossils,  but  Calymene  Bhanen- 
houcJdij  Lihdtcs  caprur^  Orthoceraa  crelmstriatum^  0,  Sub-hac- 
ulum,  0,  Jolietensc^  and  0,  undidaitim,  and  a  single  specimen 
of  Favosites  OoOdandica  have  been  obtained  here.  Along  the 
northern  borders  of  the  coal  field  this  limestone  passes  directly 
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beneath  the  Coal  Measures  which  overlie  it  unconformably, 
but  in  Rock  Island  county  it  passes  underneath  the  Hamilton 
limestone,  with  a  gentle  dip  to  the  southwest. 

Along  the  southwestern  border  of  the  State  this  formation 
comes  to  the  surface  again  in  Pike  county,  and  where  it  first 
makes  its  appearance  it  is  a  rough  gray  heavy  bedded  limestone, 
which  rises  abruptly  from  the  river  bottoms,  and  with  a  dip  to 
the  N.  20°  W.  at  an  angle  of  7°  rises  in  a  distance  of  about  one 
hundred  yards  to  form  a  cliff  from  forty  to  fifty  feet  in  height. 
Two  or  three  miles  below  this  point  this  rock  is  again  seen 
with  a  reversed  dip  to  the  S.  20°  E.  of  about  6°.  At  this 
locality  the  upper  ten  feet  of  the  bed  is  a  brown  dolomite 
underlaid  by  a  gray  limestone  similar  to  that  mentioned  above. 
The  entire  thickness  of  the  formation  was  not  seen,  and  prob- 
ably the  lower  beds  do  not  come  to  the  surface  in  this  county. 
Mr.  Pratten's  analysis  of  a  specimen  of  the  brown  dolomite 
from  Wells'  quarry,  near  the  mouth  of  Six  Mile  creek,  gave 
the  following  results : 

Water  and  loss 31 

Carbonate  of  lime 61. GO 

Carbonate  of  magnesia 33.14 

Insoluble  material 3.35 

Iron  and  alumina 1.60 

100.00 

Through  the  southern  part  of  Pike  and  the  northern  part 
of  Calhoun  county  this  formation  is  frequently  met  with,  pre- 
senting outcrops  from  ten  to  sixty  feet  in  thickness,  along  the 
river  bluffs.  It  has  afforded  no  well  marked  or  characteristic 
fossils  in  these  counties,  but  only  some  fragments,  sufficient 
however,  to  determine,  in  connection  with  the  lithological 
characters  of  the  rock,  its  true  horizon. 

In  Jersey  county  it  is  again  met  with  in  full  force,  forming 
perpendicular  cliffs  from  fifty  to  more  than  a  hundred  feet  in 
height,  along  the  bluffs  of  the  Illinois  and  Mississippi  rivers. 
At  Grafton  this  bed  forms  a  perpendicular  clifi"  immediately 
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below  the  town,  from  eighty  to  ninety  feet  above  the  low  water 
level  of  the  river.  Here  it  is  a  regular  bedded  buff  colored 
dolomite,  the  strata  varying  from  three  inches  to  three  feet 
in  thickness,  is  even  textured,  and  may  be  easily  obtained  in 
blocks  of  any  desirable  size.  These  quarries  have  afforded  the 
material  for  the  Lindell  Hotel  in  St.  Louis,  and  for  heavy 
buildings  it  is  fully  equal  to  the  Joliet  stone.  Its  entire  thick- 
ness in  this  county  is  about  one  hundred  and  fifty  feet.  It 
affords  some  fossils,  generally  of  the  same  species  obtained  at 
Joliet.  About  a  mile  below  Grafton,  the  dip  of  thfe  strata 
carries  this  limestone  below  the  river  bed,  and  it  has  not  been 
met  with  anywhere  south  of  this  point  presenting  similar  lith- 
ological  characters  to  those  which  distinguished  it  in  Northern 
Illinois. 

Mr.  Pratten's  analysis  of  a  specimen  of  this  rock  from  the 
Grafton  quarries  gave  the  following  results : 

Insoluble   matters 5.60 

Carbonate  of  lime 47.79 

Iron   and  alumina 1.40 

Carbonate   of  magnesia 42.86 

Water  and  loss 2.35 

100.00 

At  Salt  Lick  Fbint^  in  Monroe  county,  where  the  proper 
horizon  of  this  formation  is  exposed,  it  is  not  represented,  but 
we  find  the  Lower  Silurian  strata  directly  overlaid  by  shales 
that  appear  to  belong  to  the  Carboniferous  system.  At  points 
still  further  south  in  this  State  the  Niagara  limestone  is  re- 
placed by  the  thin  bedded  siliceous  limestones  already  described 
in  these  pages  under  the  name  of  Clear  creek  limestones. 

LOWER     SILURIAN. 
CINCINNATI   GROUP. 

This  name  was  proposed  by  Mr.  Meek  and  the  writer  in  a 
paper  published  in  the  Proceedings  of  the  Philadelphia  Acad- 
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emy  of  Sciences,  for  August,  1865,  to  include  the  upper  group 
of  Lower  Silurian  strata,  as  developed  in  the  west,  the  sub-di- 
visions of  which  have  hitherto  been  known  under  various  names, 
such  as  Utica  Slate,  Lorraine  Shales,  Cape  Girardeau  Lime- 
stone, etc.,  while  the  whole  was  often  included  under  the  general 
name  "Hudson  River  Group,"  now  known  to  belong,  as  devel- 
oped at  the  typical  localities  on  the  Iludson  river,  to  a  very 
different  horizon  from  our  western  rocks  under  consideration.* 
It  consists  in  this  State  of  argillaceous  and  sandy  shales,  brown 
sandstone  and  compact  blue  limestone,  the  whole  of  variable 
thickness,  ranging  from  forty  to  one  hundred  and  fifty  feet. 

In  the  lead  region  of  the  northwest  it  consists  of  argillaceous, 
bituminous  and  sandy  shales,  with  intercalations  of  thin  bands 
of  calcareous  shales  and  limestones.  From  the  soft  and  yielding 
nature  of  the  strata,  good  exposures  of  the  rocks  are  rarely 
seen  in  this  portion  of  the  State,  and  its  outcrop  is  usually 
covered  by  a  sloping  talus^  extending  from  the  dolomitic  lime- 

*  As  it  is  now  acknowledged  that  the  rocks  along  the  Hudson  river  valley,  to  which 
the  name  ''Hudson  River  Group"  had  been  applied,  belong,  as  long  ago  maintained 
by  Prof.  Emmons,  to  a  different  horizon  from  the  so-called  Hudson  river  rocks  of  West- 
ern New  York,  and  the  States  further  westward,  it  seems  to  be  an  awkward  misnomer 
to  continue  to  apply  the  name,  "  Hudson  River  Group,"  to  these  western  deposits. 
Hence  it  is  certainly  desirable  that  this  group  should  receive  some  appropriate  and 
generally  applicable  name.  Its  sub-divisions,  it  is  true,  had  already  received  various 
lithological  names,  such  as  "  Utica  Slate,"  '*  Frankfort  Slate,"  "Lorraine  Shale," 
Ac;  but  as  each  of  these  names  will  probably  always  be  directly  associated,  in  the 
minds  of  geologists,  with  the  particular  sub-division  to  which  it  was  originally  applied, 
while  neither  of  them  is  applicable  to  the  lithological  characters  of  the  whole  series, 
we  cannot,  without  creating  confusion,  so  extend  its  signification.  It  has  recently 
been  proposed  to  designate  this  series  as  the  ^^Oreen  and  Blue  Shales  and  Limeatonea;^^ 
this,  however,  is  not  a  name  but  a  descriptive  phrase,  and  has  the  disadvantage  of 
being  based  on  lighological  characters  not  every  where  characteristic  of  these  beds. 
In  view  of  all  the  facts,  we  concluded  to  propose  the  name  "  Cincinnati  Group,"  for 
this  scries,  as  this  name  possesses  the  advantage  of  being  equally  applicable  to  rocks 
of  any  color  or  composition,  while  it  carries  the  mind  to  a  well-known  locality,  where 
the  formation  referred  to  is  extensively  developed,  and  its  fossils  so  abundant  that  they 
have  been  thence  widely  distributed,  both  in  this  country  and  Europe.  Consequently 
geologists  will  every  where  at  once  understand  to  what  particular  horizon  of  the 
Lower  Silurian  this  name  refers. 

—19 
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stones  of  the  Niagara  group,  that  overlie  it,  to  the  Galena  lime- 
stone below.  For  a  detailed  description  of  this  group,  as  it 
appears  in  this  portion  of  the  State,  the  reader  is  referred  to 
the  report  on  the  lead  regioUy  b}'^  Prof.  Whitney,  in  a  subsequent 
chapter.  At  Savanna,  in  Carroll  county,  the  lower  part  of  the 
bed  is  more  calcareous,  and  consists  of  thin  bedded  buff  and 
brown  limestone,  some  layers  of  which  are  remarkable  for  their 
cleavage  into  regular  diamond  shaped  blocks.  These  layers  are 
from  two  to  four  inches  thick,  and  contain  fragments  of  Trilo- 
bites.  The  upper  portion  of  the  bed  at  this  locality  is  an  ash 
colored  argillaceous  shale,  with  thin  plates  of  limestone  thickly 
covered  with  fossil  shells,  among  which  are  Ortkis  lynx^  0.  occi- 
dentalism 0.  testudinaria^  0.  bella-rugosa,  Chcetetes  petropolitamts 
and  fragments  of  Trilobites. 

At  Oswego,  in  Kendall  county,  the  junction  of  this  group 
with  the  overljdng  Niagara  limestone  is  well  exposed,  and  also 
from  eighteen  to  twenty  feet  in  thickness  of  the  upper  part  of 
this  group.  The  upper  six  feet  of  the  latter,  at  this  locality, 
is  a  regularly  bedded  gray  limestone,  in  layers  from  six  to 
twelve  inches  thick.  Below  this  the  rock  is  an  irregularly 
bedded  limestone,  with  intercalations  of  green  shale  extending 
below  the  bed  of  Fox  river.  It  affords  the  following  species 
of  fossils :  Strophomena  alteriuitaj  Qrthis  lynx^  0.  heUa-rugosa^ 
Chcetetes  pctropolitanuSy  Heterocrinus  crassus,  Deiidrocrinus  latin 
brachiatuSy  Porocrinus  crassiis,  two  species  of  Nautihis  (one  of 
which  appears  to  be  identical  with  N,  Hercules  of  Billings)  and 
Tentaculites  Oswegoensis,  The  line  of  demarcation  between  the 
Upper  and  Lower  Silurian  strata  is  well  defined  at  this  locality, 
the  upper  rock  being  a  brown  dolomite,  presenting  the  same 
general  characters  which  distinguish  it  everywhere  in  the 
northwest.  At  Wilmington,  in  Will  county,  there  is  from 
fifteen  to  twenty  feet  of  this  group  exposed  in  the  blufts  of  the 
Kankakee.  The  lower  part  is  an  irregularly  beded  argillaceous 
limestone,  which  passes  upward  into  green  shales,  with  thin 
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bands  of  limestone.     RhynclwneUa  capax  is  very  abundant  here, 
in  addition  to  most  of  the  species  observed  at  Oswego. 

In  the  southern  portion  of  the  State  this  group  presents  a 
very  different  aspect,  lithologically,  from  that  observed  at  the 
localities  noticed  in  the  northern  division.  Here  it  consists  of 
about  one  hundred  feet  in  thickness  of  brown  sandy  shales  and 
sandstone,  which  form  the  lower  portion  of  the  group,  overlaid 
by  about  forty  feet  of  thin  bedded  compact  blue  limestone. 
This  limestone  was  described,  in  the  Missouri  Report,  under 
the  name  of  Cape  Girardeau  limestone,  and  was  included  in  the 
Upper  Silurian  system,  while  the  shales  are  not  mentioned, 
and  appear  not  to  have  been  observed  in  their  explorations  in 
Missouri.  The  sandstone  is  mentioned  as  occurring  near  Cape 
Girardeau,  and  overlying  the  Trenton  limestone.  This  sand- 
stone is  well  exposed  in  the  bluffs  at  the  town  of  Thebes,  and 
has  received  locally  the  name  of  Thebes  sandstone.  It  is  a 
regularly  bedded  brown  sandstone,  sometimes  massive,  and 
affording  excellent  dimension  stone  for  heavy  masonry,  as  well 
as  some  thin  beds  suitable  for  flags.  It  withstands  the  action 
of  atmospheric  agencies,  and  appears  to  be  in  every  way  reliable 
as  a  building  stone.  It  has  been  quarried  at  this  point  and 
transported  to  Cairo,  for  the  construction  of  foundation  walls, 
and  is  perhaps  the  most  durable  sandstone,  for  this  kind  of 
work,  to  be  found  in  the  southern  portion  of  the  State.  Neither 
the  sandstone  nor  the  shale  above  has  afforded  any  fossils,  except 
a  single  species  of  Lingula,  which  was  found  in  the  upper  part 
of  the  shale  between  Thebes  and  Santa  Fe,  where  it  becomes 
quite  argillaceous.  Below  the  sandstone  there  is  a  bed  of  yel- 
lowish-brown shale,  about  five  feet  thick,  containing  fragments 
of  Trilobites  (mostly  Asaphus  canalis)  in  abundance.  This 
shale  rests  directly  upon  the  Trenton  limestone. 

The  blue  limestone  which  forms  the  upper  division  of  the 
group,  in  this  portion  of  the  State,  is  a  thin  bedded  dark  bluish- 
gray  fine  grained  limestone,  with  shaly  partings  between  the 
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layers,  and  breaking  usually  with  a  smooth  conchoidal  fracture, 
and  somewhat  resembles,  in  lithological  characters,  that  portion 
of  the  Trenton  limestone  known  in  the  mining  region  of  the 
northwest  as  the  glass  rock.  The  beds  vary  in  thickness  from 
two  to  six  inches,  and  are  intersected  by  numerous  vertical 
joints,  so  that  it  is  difficult  to  obtain  blocks  of  this  limestone 
of  any  considerable  size.  It  is  well  exposed  on  Orchard  creek 
one  mile  and  a  half  below  Thebes,  and  also  at  the  river's  edge, 
at  low  water,  about  one  mile  and  a  half  above  the  town.  The 
rock  is  quite  fossiliferous  at  these  localities,  and  has  affiDrded  a 
number  of  interesting  species,  among  which  are  Glyptocrinua  d&- 
oadactylua,  G.fimbriatusy  ChcetetespetropoliianvSyAsaphtiscanalis^ 
Orthis  Missouriensisy  StrcpTiomena  tenuistriata,  and  undetermined 
species  of  Convlarm,  Oyclonema^  CyrtoUtes^  with  Tentactdites 
tenuistriatus  and  T.  incurvns.  This  limestone  is  no  doubt  a 
durable  building  stone,  but  in  consequence  of  the  thinness  of 
the  beds,  and  its  numerous  vertical  joints,  it  can  only  be 
obtained  in  small  blocks.  Its  outcrop  in  this  county  is  confined, 
so  far  as  is  known,  to  the  two  localities  above  named,  and  one 
or  two  others  on  Sexton's  creek,  a  short  distance  east  of  Thebes. 
The  outcrop  of  the  whole  group  is  restricted  to  a  very  limited 
area  in  this  county,  its  exposure  here  being  due  to  the  elevation 
of  the  axis  which  forms  the  Grand  Chain  just  below  Thebes, 
and  with  a  reversed  dip  it  passes  rapidly  below  the  surface  on 
both  sides  of  the  axis, 'as  may  be  seen  by  referring  to  the  sec- 
tion of  the  Mississippi  blufis  from  Dunleith  to  Cairo.  It  has 
not  yet  been  found  at  any  other  locality  in  Southern  Illinois. 
Some  of  the  argillaceous  beds  of  Western  and  Northern  Illi- 
nois may  aflford  good  potter  s  clay,  while  the  bituminous  shales 
of  the  northwest  may  be  made  available  for  the  production  of 
oil  or  illuminating  gas.  A  specimen  of  this  shale,  from  one 
mile  east  of  Savanna,  in  Carroll  county,  analyzed  by  Dr.  C.  F. 
Chandler,*  affi3rded  the  following  result: 

*  See  Iowa  Report,  Part  I,  Vol.  I,  page  359. 
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Moistore 75 

Volatile  combastible  matter 14.12 

Fixed  carbon 6.84 

Total  combastible  substances 20.96 

Incombustible  residuum 78.29 

100.00 

These  materials,  together  with  building  stone  and  flags,  are 
the  only  products  of  economical  importance  which  this  group 
will  be  likely  to  afford. 

TRENTON   GROUP. 

Under  this  general  head  we  include  the  Galena^  or  lead 
bearing  limestone  of  the  northwest,  together  with  the  Blue  and 
Buff  limestone  which  underlie  the  lead  bearing  limestones,  thus 
including  all  the  calcareous  and  dolomitic  beds  from  the  St. 
Peter  s  sandstone  to  the  Cincinnati  group.  In  all  that  portion 
of  the  State  examined  north  of  the  coal  fields  the  sub-divisions 
and  general  lithological  characters  of  this  group  of  strata  are 
similar  to  those  presented  by  it  in  the  lead  region,  where  it 
consists  of  the  following  divisions : 

Galena  or  lead  bearing  limestone 250  to  300  feet. 

Thin  bedded  bluish-gray  limestone,  (glass  rock  in  part) 50  to    75     " 

Bu£f  and  brown  magnesian  limestone  20  to    30     *' 

The  Galena  limestone  is  by  far  the  most  interesting  and 
important  mineral  bearing  deposit  in  the  State,  being  the  prin- 
cipal repository  of  the  ores  of  lead  and  zinc^  the  former  of  which 
has  been  successfully  mined  in  the  vicinity  of  Galena  ever  since 
the  first  settlement  of  the  country  by  the  French.  These  mines 
are  said  to  have  been  discovered  by  M.  Le  Seuer,  who  made 
an  exploring  trip  up  the  Mississippi  in  the  year  1700,  but  no 
attempt  was  made  to  work  the  mines  until  nearly  a  century 
later,  when  Julien  Dubuque,  a  half-breed  of  French  and  Indian 
descent,  obtained  a  grant  of  land  from  the  Fox  Indians,  on  the 
west  side  of  the  Mississippi,  including  the  present  site  of  the 
city  of  Dubuque,  and  commenced  the  business  of  lead 
mining  in   1788,  which  he  prosecuted  successfully  until  his 
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death,  in  1810.  From  that  time  the  business  was  gradually 
extended,  and  in  1823  the  tide  of  emigration  began  to  flow 
rapidly  from  KeAtucky  and  some  of  the  eastern  States,  towards 
this  Eldorado  of  the  northwest,  and  in  the  next  succeeding 
decade,  '' diggings''  had  extended  over  nearly  the  whole  extent 
of  the  lead  bearing  rocks  of  this  region,  including  also  that  por- 
tion of  the  mineral  region  embraced  in  the  present  area  of  the 
States  of  Illinois  and  Wisconsin. 

The  village  of  Galena  was  laid  off  in  1827,  and  permits 
were  granted  to  individuals  to  occupy  and  improve  lots  on 
condition  that  they  were  to  be  surrendered  to  the  United 
States  Agent  upon  thirty  days  notice.  These  permits  were  the 
only  titles  the  citizens  had  to  their  lots  or  improvements  up  to 
1838,  when  the  town  was  re-surveyed  under  an  act  of  Con- 
gress, and  the  settlers  allowed  a  pre-emption  right  to  their  lots, 
and  improvements.  The  mining  region  in  Illinois  is  mostly 
confined  to  the  area  included  in  the  county  of  Jo  Daviess, 
though  small  amounts  of  lead  ore  have  been  raised  in  the 
adjoining  counties  of  Carroll  and  Stephenson.  For  further 
details  in  regard  to  the  lithological  characters  of  the  lead  bear- 
ing limestones,  as  well  as  the  mode  of  occurrence  of  the  metallic 
ores  which  they  contain,  the  reader  is  referred  to  the  report  of 
Prof.  J.  D.  Whitney,  in  a  subsequent  chapter.  Since  his 
Report  was  written,  however,  valuable  deposits  of  galena  have 
been  found  below  the  mouth  of  the  Galena  river,  in  a  region 
south  of  that  represented  on  the  crevice  maj).  These  mines  are 
known  -as  the  California  diggings^  and  the  lead  bearing  crevices 
were  first  discovered  where  ^they  intersect  the  river  bluffs  in  a 
general  east  and  Avest  direction. 

Although  a  great  amount  of  labor  has  been  expended  in  the 
lead  region  in  prospecting  for  the  ore  there  is  a  large  extent  of 
surface  still  unexplored,  and  from  the  crude  manner  in  which 
these  examinations  have  been  conducted,  it  seems  quite  prob- 
able that  some  of  the  richest  deposits  of  ore  still  remain  hidden 
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in  the  rock.  New  diggings  are  still  being  discovered  and 
opened  every  year,  and  Avlien  the  operations  of  the  explorer 
are  guided  to  some  extent  by  known  facts  and  laws  in  regard 
to  the  mode  of  occurrence  of  the  ore,  instead  of  being  entirely 
controlled  by  the  caprice  of  the  miner,  as  has  generally  been 
the  case,  the  results  cannot  fail  to  be  far  more  satisfactory  than 
they  have  been  heretofore. 

The  usual  method  of  prospecting  for  lead  ore  in  this  region 
has  been  to  sink  a  hole  down  to  the  rock  at  such  points  as  the 
caprice  of  the  miner  might  dictate,  in  search  of  a  crevice,  and 
if  none  was  found  at  the  place  first  selected, .  the  hole  was 
abandoned  and  a  new  one  commenced  at  some  other  point. 
Of  course  no  more  ground  Avas  proved  by  this  kind  of  cxplora-' 
tion  than  the  hole  actually  covered.  Probably  not  more  than 
one  foot  in  a  hundred  of  the  entire  surface  of  the  lead  region 
has  been  proved  even  in  this  way,  while  the  remaining  portion 
is  still  unexplored.  By  referring  to  the  crevice  map  in  Prof. 
Whitney's  Report,  in  a  subsequent  chapter,  it  will  be  seen  that 
the  principal  lead  bearing  crevices  have  a  general  east  and  west 
direction,  and  consequently  an  adit  or  level  driven  into  a  hill 
side  at  right  angles  to  the  general  course  of  the  lead  bearing 
crevices  would  intersect  all  the  crevices  that  the  hill  might 
contain  at  a  certain  level,  and  would  consequently  prove  a  con- 
siderable extent  of  surface.  These  levels  Avould  also  serve  to 
drain  the  mines  and  thereby  greatly  add  to  the  economy  with 
which  the  mines  might  be  worked.  As  the  productive  crevices 
are  for  the  most  part  confined  to  certain  levels  or  "openings" 
in  the  Galena  limestone,  which  are  generally  well  known  to 
the  practical  miners,  the  adit  should  be  started  at  about  the 
same  horizon  or  a  little  below  that  of  the  productive  "opening"  it 
was  intended  to  strike.  This  system  of  proving  mining  ground 
by  horizontal  drifts,  instead  of  perpendicular  shafts,  was  first 
suggested  by  Prof.  Whitney,  in  the  Iowa  Geological  Report, 
and  so  far  as  it  has  been  tried  the  result  has  been  quite  sat- 
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isfactory,  and  it  will,  no  doubt,  eventually  supersede  entirely 
the  superficial  system  heretofore  practiced  in  the  lead  region  of 
the  northwest. 

The  galena  of  Northern  Illinois  contains  Jbut  a  very  small 
per  cent,  of  silver,  the  average  product  of  seven  analyses,*  by 
Dr.  A.  Hayes,  of  Boston,  for  the  Geological  Survey  of  Wiscon- 
sin, being  only  about  one  ounce  and  a  quarter  of  silver  to  the 
ton  of  ore.  As  these  assays  were  made  from  the  ores  pro- 
duced by  different  mines  in  this  region,  the  result  may  be  taken 
as  a  general  average  of  the  amount  of  silver  contained  in  the 
lead  ores  of  the  northwestern  mines  in  this  and  the  adjoining 
States. 

Although  the  Oalena  limestone  is  found  to  extend  over  a 
considerable  portion  of  Stephenson,  Winnebago,  Carroll,  Ogle 
and  Lee  counties,  presenting  the  same  lithological  features 
which  distinguish  it  in  the  vicinity  of  Galena,  it  has  not  been 
found  to  contain  any  valuable  deposits  of  metallic  wealth 
beyond  the  limits  of  Jo  Daviess  and  adjoining  portions  of  Ste- 
phenson and  Carroll  counties. 

At  Rockford  the  Galena  limestone  is  well  exposed,  forming 
ridges  in  the  vicinity  of  the  city  from  fifty  to  more  than  one 
hundred  feet  in  height,  above  Rock  river.  At  Foster  s  quarry 
and  at  Correy's  Bluff,  about  a  mile  below  the  city,  and  on  oppo- 
site sides  of  the  river,  the  rock  has  been  extensively  quarried, 
the  quarries  showing  a  perpendicular  face  of  limestone  from 
twenty  to  forty  feet  in  thickness.  At  Benj.  Kilbourne's  quar- 
ries, one  mile  north  of  the  city,  this  limestone  is  exposed  from 
seventy  to  eighty  feet  in  thickness.  The  upper  portion  of  the 
mass  is  thin  bedded,  in  layers  from  one  to  six  inches  thick, 
while  towards  the  bottom  the  beds  are  quite  massive  and  afford 
strata  from  three  to  five  feet  thick.  Fossils  are  tolerably 
abundant  at  the  old  quarries  in  this  vicinity,  especially  a  large 


*  For  the  result  of  the  analyses  mentioned  above,  I  ana  indebted  to  the  kindness  of 
Capt.  E.  H.  Beebe,  of  Galena. 
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species  of  Receptaeulitea^  or  "Siin^flower  coral''  Two  or  three 
species  of  Pleurotomariay  among  which  Ave  recognize  P,  leiiiicur 
laris  and  P.  suhconica^  and  one  or  more  species  of  Orthoceratites^ 
are  also  among  the  most  common  forms  met  with. 

At  Savanna  the  Galena  limestone,  which  passes  below  the 
river  level  near  the  mouth  of  Apple  river,  again  appears,  form- 
ing the  plateau  on  which  the  to^n  is  built  and  rising  to  a  height 
of  about  twenty-five  feet  above  the  river  level.  Some  lead  ore 
has  been  found  here  in  excavations  in  the  upper  beds  of  this 
limestone.  Partial  outcrops  of  this  rock  are  also  seen  on  Plum 
river,  in  the  northern  part  of  this  county. 

In  Lee  and  Ogle  counties  it  forms  the  bluffs  of  Rock  river 
for  some  distance,  and  also  underlies  a  considerable  portion  of 
both  counties.  In  the  vicinity  of  Dixon  the  exposures  of  this 
limestone  are  from  sixty  to  eighty  feet  in  thickness,  above  the 
level  of  the  river,  the  upper  portion  of  which  is  generally  thin 
bedded,  with  more  massive  beds  below.  It  forms  the  main 
portion  of  the  bluff  from  Dixon  to  Sterling.  About  two  miles 
above  Dixon  the  bluffs  are  composed  of  the  lower  members  of 
the  Trenton  group,  consisting  of  from  sixty  to  eighty  feet  of 
thin  bedded  bluish-gray  limestone,  weathering  to  a  drab  color, 
presenting  characters  very  similar  to  the  hlue  limestone  of  the 
lead  region  of  Avhich  it  is  undoubtedly  the  equivalent.  It 
abounds  in  fossils,  among  which  are  Strophomena  alternata^  S. 
deltoideaj  Asaphua  canalis,  IJlenus  ovattw,  Leperdita  Canad€)isis? 
Maclurea  of  undetermined  species,  and  Orthoceratites,  Below 
these  thin  beds  there  are  fifteen  to  twenty  feet  of  massive 
brown  dolomitic  limestone,  representing  the  base  of  the  Tren- 
ton series  and  resting  upon  the  St.  Peters  sandstone. 

In  Lasalle  county  the  Trenton  beds  are  frequently  overlaid 
directly  by  the  coal  measures^  and  they  appear  to  have  been 
subjected  to  erosion  before  the  deposit  of  the  coal  bearing  strata, 
which  greatly  reduced  the  thickness  of  the  group.  No  locality 
was  observed  by  me  in  this  county  where  the  Trenton  beds 
—20 
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attain  a  thickness  of  more  than  forty  or  fifty  feet.  At  Homer, 
on  the  Little  Vermilion,  there  is  an  exposure  of  about  twenty 
feet  of  bro\yn  dolomitic  limestone,  in  rather  thin  beds,  with 
numerous  nodules  of  white  chert.  These  quarries  have  afforded 
some  fine  fossils,  among  which  are  Gonioceras  ancepsy  Favistella 
steUatOy  a  large  Lituites  like  L.  uyidatus^  and  two  or  three  unde- 
termined species  of  Orthoceratites,  These  beds  rest  directly 
upon  the  St.  Peters  sandstone  at  this  locality.  These  dolomitic 
beds  lie  at  the  base  of  the  Trenton  series  of  Northern  Illinois, 
and  appear  to  be  the  equivalent  of  the  first  Magnesian  limestone 
of  the  Missouri  Report,  and  hold  apparently  about  the  same 
stratigraphical  position  as  the  Black  river  limestone  of  the  New 
York  series.  It  thickens  evidently  towards  the  southwest,  and 
is  said  by  Dr.  Shumard  to  be  one  hundred  and  fifty  feet  thick 
in  Cape  Girardeau  county,  in  Missouri;  but  we  have  not  seen 
it  in  Illinois  more  than  from  sixty  to  eighty  feet  in  thickness. 
South  of  the  northern  lx)undary  of  the  coal  field  the  Trenton 
limestone  appears  at  four  localities  on  the  western  borders  of 
the  State.  In  Calhoun  county  it  forms  the  main  part  of  the 
bluff  from  a  point  four  miles  below  Gilead  to  Ctq^au  Ores,  and 
first  appears  at  the  base  of  the  bluff,  formhig  a  low  bench  but 
little  above  the  level  of  the  river  bottoms.  It  rises  rapidly, 
however,  towards  the  south,  and  forms  a  mural  bluff  more  than 
a  hundred  feet  in  height,  about  three  miles  below  its  first  point 
of  outcrop.  The  upper  part  consists  of  a  coarse,  granular  yel- 
lowish-gray limestone,  in  tolerable  regular  beds,  from  six  inches 
to  two  feet  thick.  It  is  rather  unevenly  textured,  from  which 
cause  it  weathers  with  a  very  irregular  surface.  Below  this 
coarse  grained  limestone  we  find  about  twenty  feet  in  thickness 
of  fine  grained  chocolate  colored  limestone,  in  thin  beds  from 
two  to  six  inches  thick.  BeloAV  the  chocolate  colored  limestone 
there  is  from  sixty  to  eighty  feet  or  more  of  thin  bedded,  com- 
pact gray  limestone,  the  lower  part  of  which  is  thickly  charged 
wdtli  fucoids,  among  which  the  peculiar  species  described,  in 
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the  New  York  Reports,  under  the  name  of  Phytopsis  tuhidosum 
is  conspicuous^  and  which  gives  to  the  polished  specimens  of 
the  rock  that  peculiar  appearance  which  has  suggested  the 
name  of  "Birds-eye  Limestone"  for  some  of  the  lower  beds  of 
this  series  in  New  York. 

Below  these  fucoidal  beds  are  a  series  of  Ijuff'  and  brown 
magnesian  limestones,  in  regular  beds  from  six  to  eighteen  or 
twenty  inches  in  thickness.  This  portion  of  the  group  has  not 
been  accurately  measured,  but  has  been  estimated  approxi- 
mately at  from  sixty  to  seventy  feet.  These  beds  afford  an 
excellent  building  stone,  and  may  be  readily  quarried,  at  the 
Cap  an  Gres  bluff,  and  lowered  into  light<jrs  or  barges  lying 
at  the  shore  and  cheaply  transported  to  any  point  on  the  river 
Avhere  material  of  this  kind  is  required.  No  fossils  have,  as 
yet,  been  collected  from  these  magnesian  beds,  and  but  few 
from  the  gray  limestones  above.  Favistella  stellaia  and  lUemis 
oratus,  together  Avith  Strophomena  altermita  and  >S'.  deltoidea^ 
are  the  principal  forms  identified.  On  the  lowT^r  side  of  the 
Ckip  ail  Gres  axis  these  beds  are  thrown  entirely  below  the 
surface  and  do  not  appear  again  in  this  county.  In  Jersey 
county,  where  this  axis  crosses  the  Illinois,  there  is  about  forty 
feet  of  the  upper  part  of  the  Trenton  limestone  elevated  above 
the  surface,  presenting  a  series  of  thin  bedded  bluish-gray 
limestone  with  slialy  partings,  which,  w^th  a  strong  easterly 
dip,  soon  pass  below  the  level  of  the  river,  and  are  only  to  be 
seen  at  a  single  point  of  outcrop,  about  five  miles  above  Mason's 
Landing. 

In  Monroe  county  the  Trenton  limestone  again  appeal's, 
forming  the  base  of  the  bluff  known  as  Salt  Lick  Point,  It 
outcrops  here  in  remarkable  heavy  beds,  some  of  which  are 
from  four  to  seven  feet  thick,  and  consist  of  a  coarse  grained,  even 
textured  limestone  of  a  light  gray  color.  It  forms  the  center 
of  an  anticlinal  axis  here,  rising  about  a  hundred  feet  above 
the  river  bottom  at  the  point  of  greatest  elevation,  and  rapidlv 
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disappears  with  a  reversed  dip  on  the  south  side  of  the  axis. 
These  massive  beds  afforded  the  huge  blocks  of  limestone  for 
the  columns  of  the  Court    House  in  St.  Louis,  which  were 
obtained  on  the  Missouri  side  of  the  river  at  the  Sulphur  Spring. 
The  last  appearance  of  the  Trenton  limestone  in  Southern 
Illinois  is  in  Alexander  county,  where  another  axis  brings  this 
formation  above  the  surface,  forming  the  reef  of  rocks  known 
as  the  "Grand  Chain,"  which  crosses  the  Mississippi  just  below 
Thebes  and  forms,  at   low  water,  a  difficult  and  dangerous 
impediment  to  the  navigation  of  the  river.     This  limestone  is 
elevated,  on  the  Illinois  shore,  to  the  height  of  about  seventy 
feet,  and  is  composed  of  massive  beds  of  light  gray,  semi-crys- 
talline, even  textured  limestone,  some  beds  of  which  take  a 
fine  polish  and  form  an  elegant  and  durable  building  material. 
It  has  been  extensively  quarried  at  Cape  Girardeau,  on  the 
Missouri  shore,  for  many  years,  and  has  obtained  considerable 
celebrity  under  the  name  of  Cape  Girardeau  Marble,     It  dresses 
easily  and  is  an  excellent  material  for  columns,  caps  and  sills, 
and  all  other  uses  for  which  a  dressed  stone  is  required.     The 
exposure  on  the  Illinois  shore  embraces  only  the  upper  part  of 
this  formation,  but  it  includes  all  of  that  portion  which  affords 
the  finest  building  material.     An  analysis  of  this  limestone,  by 
Mr.  Pratten,  gave  the  following  result : 

Moisture 1.07 

Insoluble  matter 06 

Carbonate  of  lime 98.01 

Alumina,  with  a  trace  of  iron 20 

Carbonate  of  magnesia 1.59 

100.00 

The  Trenton  group  everywhere  affords  excellent  build- 
ing stone  throughout  its  whole  extent  of  outcrop.  In  the 
vicinity  of  Dixon  and  Rockford  the  Galena  limestone  is  exten- 
sively used,  both  for  foundation  and  outer  walls,  and  some  of 
of  the  most  compact  beds  dress  very  well  and  are  entirely  relia- 
ble for  outside  walls.     Some  of  the  layers  of  blue  limestone 
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two  miles  north  of  Dixon  take  a  fine  polish,  and  make  a  very 
handsome  appearance  as  an  ornamental  stone.  Nearly  the 
whole  thickness  of  this  formation  in  Calhoun  county,  which  is 
not  less  than  three  hundred  feet,  is  of  economical  value  for 
building  purposes  and  the  manufacture  of  lime. 

The  fossils  collected  from  this  formation  have  not  yet  been 
critically  examined,  and  some  of  the  most  important  localities 
have  not  yet  been  thoroughly  explored  for  the  purpose  of  col- 
lecting, and  hence  we  shall  not  attempt  to  give  an  extended 
catalogue  of  the  characteristic  species  at  this  time,  but  among 
those  collected  in  Alexander  county  we  recognize  StropJiomena 
alternatay  Orthis  teshidiyiaria,  0.  lynx,  Rhynchonella  capax^ 
Receptaculiies  sulcatum  1  and  Illcenua  Trentonenais.  These  were 
all  obtained  from  the  upper  part  of  the  bed,  in  the  white  lime- 
stone. 

ST.    PETERS    SANDSTONE. 

This  formation  has  been  recognized  at  several  localities  in 
this  State,  forming  the  upper  part  of  what  may  be  considered 
as  the  western  equivalent  of  the  Calciferous  sandstone  series  in 
New  York.  Its  most  northern  outcrop  in  this  State  is  on  Rock 
river,  in  the  vicinity  of  Grand  de  Tour,  where  it  forms  the 
arch  of  an  inticlinal  axis,  and  outcrops  along  the  river  bluflFs 
for  several  miles  in  the  vicinity  of  Oregon  City  and  Grand  de 
Tour.  A  short  distance  below  the  last  named  point  it  dips 
below  the  Trenton  limestone  and  is  seen  no  more  on  Rock 
river.  It  also  outcrops  along  the  blufis  of  the  Illinois  river, 
between  La  Salle  and  Ottawa,  forming  an  anticlinal  axis  with 
the  Lower  Magnesian  limestone  as  a  nucleus.  It  outcrops  over 
several  townships  in  the  central  part  of  La  Salle  county,  and 
is  sometimes  surmounted  by  from  twenty  to  forty  feet  of  Tren- 
ton limestone,  and  at  other  localities  is  directly  overlaid  by  the 
Coal  Measures,  as  may  be  observed  in  the  vicinity  of  Ottawa. 

The  island-like  plateau,  known  as  the  '^  Starved  lUxk^'  on 
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the  south  side  of  the  Illinois  river,  between  La  Salle  and 
Ottawa,  is  formed  entirely  of  this  sandstone.  It  is  a]>out  one 
hundred  and  twenty-five  feet  above  the  river  level,  and  the 
base  of  the  sandstone  is  still  hidden  below  the  river  bed.  Its 
entire  thickness  here  is  probably  not  less  than  one  hundred  and 
fifty  feet.  Its  general  character  at  all  the  localities  observed 
in  the  northern  portion  of  the  State,  is  that  of  a  white,  soft 
incoherent  sandstone,  composed  almost  entirely  of  grains  of 
crystalline  quartz,  w4th  scarcely  any  cementing  material,  and 
crumbles  so  easily  under  a  blow  of  the  hammer,  that  it  is  often 
very  difficult  to  obtain  a  hand  specimen.  There  are,  however, 
some  beds  in  the  vicinity  of  Oregon  City,  which  are  finer 
grained  and  quite  coherent  in  texture,  pro})ably  from  the  pre- 
sence of  calcareous  matter  as  a  cement,  and  these  make  a  very 
good  building  stone. 

Its  great  value,  however,  consists  in  its  adaptation  to  the 
manufacture  of  glass;  being  composed  almost  entirely  of  pure 
silica,  often  quite  free  from  coloring  matter,  it  is  one  of  the 
very  best  materials  yet  discovered  in  the  wejst  for  this  purpose. 
It  is  exactlv  the  same  sandstone  that  is  known  in  Missouri 
under  the  name  of  SaccharoldaJ  sandi-tone,  and  which  has  been 
transported  to  Pittsburgh  by  the  quantity,  for  the  use  of  the 
glass  manufacturers.  In  La  Salle  county  we  have  this  sand- 
stone in  inexhaustible  quantities,  in  the  near  proximity  to  an 
adequate  supply  of  coal,  and  with  every  desired  iacility  of 
water  and  railroad  transportation  to  all  the  principal  markets 
of  the  country.  No  good  reason  can  be  assigned  why  Illinois 
should  not  manufacture  not  only  all  the  glass  required  for 
home  consumption,  but  also  enough  for  the  supply  of  the 
whole  Mississippi  valley. 

On  the  western  border  of  the  State  we  find  this  sandstone 
outcropping  in  Calhoun  county,  forming  the  lower  part  of  what 
is  known  as  the  Cap  au  Ores  bluff*.  Its  appearance  here  is  that 
of  a  soft,  friable  brown  sandstone,  considerably  stained  with 
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oxyd  of  iron,  which  renders  it  less  adapted  to  the  economical 
uses  above  named  than  it  is  at  its  more  northern  points  of 
outcrop.  It  presents  here  a  concretionary  structure,  with  but 
slight  traces  of  a  true  stratification.  Only  the  upper  part  of 
the  bed  is  exposed  here  about  a  hundred  feet  in  thickness.  No 
trace  of  any  organic  form,  either  of  animal  or  vegetable  origin, 
has  yet  Ijeen  found  in  this  sandstone  in  Illinois.  South  of  this 
point  it  has  not  been  met  with  in  Southern  Illinois,  though  its 
outcrops  are  numerous  on  the  Missouri  side  of  the  river.  At 
Bailey's  Landing,  Mo.,  where  the  '^ Baize  Oven''  axis  strikes 
the  Mississippi,  this  rock  becomes  quite  metamorphic,  and  some 
portions  of  the  mass  is  a  pure  white  quartzite.  There  is  also 
a  bed  of  massive  quartzite  exposed  on  the  river  bank,  just 
above  the  to^vn  of  Commerce,  in  Missouri,  which  probably 
belongs  to  the  same  formation. 

LOWER   MAGESIAN   LIMESTONE. 

This  formation,  which  is  the  oldest  rock  j^et  discovered  in 
this  State,  has  only  been  ol)served  at  a  single  locality  in  Lasalle 
county,  between  La  Salle  and  Utica,  where  it  forms  the  arch  of 
an  anticlinal  axis  which  crosses  the  Illinois  river  at  this  point. 
Only  a  part  of  the  bed  appears  above  the  surface,  including 
about  a  hundred  feet  in  thickness  of  thin  bedded  buff  colored 
dolomitic  limestone,  in  beds  which  vary  in  thickness  from  one 
inch  to  a  foot  or  more.  Some  of  the  layers  are  covered  with 
septaria-like  markings  on  the  surface  which  do  not  penetrate 
far  into  the  strata.  This  formation  affords  an  excellent  bed  of 
hydraulic  limestone*  about  eight  feet  in  thickness,  which  sup- 

""  Messrs.  Rlaxey  k  Mariner's  analysis  of  this  hydraulic  limestone  gave  the  fol- 
lowing results,  in  per  cent . 

Carbonate  of  lime 43.50 

Carbonate    of  magnesia 30.07 

Clay 20.00 

Free  silica 1.00 

Carbonate  of  iron 2.00 

Potash 18 

Water 3.00 

99.75 
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plies  the  extensive  cement  mills  of  Messrs.  Clark  &  Co.,  of 
Utica.  The  beds  quarried  for  hydraulic  cement,  consist  of 
thin  layers  of  buflf  and  bluish-gray  limestone,  and  belong  to  the 
upper  part  of  the  formation.  The  quarries  are  opened  in  the 
valley  of  the  Illinois  river  about  half  a  mile  from  the  town, 
where  the  overlying  beds  have  been  removed  by  the  denuding 
forces  that  excavated  the  valley,  leaving  the  hydraulic  lime- 
stone near  the  surface,  where  it  can  be  readily  and  cheaply 
quarried.  This  is  the  best  hydraulic  rock  yet  found  in  this 
State,  and  the  cheapness  with  which  it  can  be  quarried,  its 
proximity  to  the  coal  beds  that  furnish  the  required  fuel,  and 
the  faciUties  of  transportation  to  market,  both  by  canal  and 
railroad,  will  enable  the  owners  of  these  quarries  to  bid 
defiance  to  other  localities  in  the  manufacture  of  hydraulic 
cement.  As  a  building  stone  this  rock  is  not  equal  to  the  mag- 
nesian  limestones  of  the  Trenton  and  Niagara  series,  and  at 
Utica  the  more  compact  layers  of  the  St.  Peters  sandstone, 
some  of  which  harden  on  exposure  to  the  atmosphere,  are 
preferred.  A  single  species  of  a  spiral  univalve  shell,  probably 
a  Murchisoiiia,  is  the  only  fossil  we  have  found  in  this  rock. 
Some  of  the  hydraulic  beds  are  covered  with  short  cylindrical 
forms  that  may  be  due  to  fucoids. 


CHAPTER  V. 


GEOLOGY  OF  THE  LEAD  REGION. 


BY    PROF.    J.    D.    WHITNEY. 

To  A.  H.  WORTHBN, 

State  Geologist  of  Illinoit : 

Sir — In  accordance  with  your  instructions  I  herewith  submit 
a  '^  Report  on  the  Lead  Region  of  Northwestern  Illinois.'^  Having 
been  employed,  for  a  considerable  portion  of  my  time  since  1855, 
in  examining  the  lead  region  of  the  Upper  Mississippi,  while 
engaged  in  the  service  of  the  States  of  Iowa  and  Wisconsin,  I 
have  had  the  opportunity  of  making  myself  pretty  well  ac- 
quainted with  the  geology  of  the  adjacent  comer  of  Illinois, 
and  have  personally  examined  many  of  the  most  important 
and  interesting  points.  The  small  amount  of  money  furnished 
by  you,  for  the  purpose  of  collecting  additional  information,  has 
>been  mainly  devoted  to  having  the  lead  bearing  crevices  surveyed 
and  located,  in  order  that  a  map  of  them  could  be  furnished, 
and  to  some  additional  geological  explorations  in  the  eastern 
portion  of  the  lead  region  of  Illinois,  so  that  the  diflferent  rock 
formations  might  be  laid  down  with  an  approach  to  accuracy. 

I  have  endeavored  to  give,  in  my  report  herewith  furnished 
you,  a  concise  account  of  that  portion  of  the  lead  region  which 
lies  within  the  State  of  Illinois,  and  at  the  same  time  would 
refer  you,  for  more  detailed  information,  to  my  "  Report  to  the 
Commissioners  of  the  Geological  Survey  of  Wisconsin,"  just 
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completed,  and  which  will  be  printed  during  the  coming 
winter.  Accompanying  the  Wisconsin  Report  are  two  maps, 
one  of  which  is  a  geological  one  of  the  whole  lead  region  of  the 
Upper  Mississippi,  on  a  scale  of  half  an  inch  to  the  mile;  the 
other,  a  crevice  map  of  the  region  between  Dubuque,  Galena  and 
Shullsburg,  on  the  same  scale  as  the  one  furnished  with  this 
Report.  •  I  have  also,  in  my  Report  to  Wisconsin,  gone  at  some 
length  into  the  theory  of  the  formation  of  the  lead  deposits, 
the  prospects  of  deep  mining  and  other  points  of  interest,  which 
the  limits  of  this  partial  Report  would  not  permit  me  to  discuss 
in  it.  As  whatever  is  published  by  the  State  of  Wisconsin  will 
undoubtedly  be  accessible  to  those  in  Illinois  who  are  especially 
interested  in  lead  mining,  the  present  Report  need  only  be 
considered  as  giving  a  general  idea  of  the  region  to  those  in 
other  parts  of  the  State  who  have  no  special  motive  for  making 
themselves  thoroughly  acquainted  with  the  whole  subject. 

The  surveys  of  the  crevices  were  made  under  my  direction, 
by  Mr.  U.  G.  Scueller,  of  Galena;  and  in  a  portion  of  the 
field  and  office  work,  connected  with  this  Report,  I  have  had 
the  assistance  of  Dr.  J.  P.  Kimball. 

My  best  thanks  are  due  to  several  gentlemen,  residing  in  the 
lead  region,  for  assistance  and  advice,  given  at  diflferent  times 
during  the  last  five  years,  while  I  have  been  engaged  in  inves- 
tigating the  geology  of  the  Upper  Mississippi  valley.  To 
Messrs.  E.  H.  Beebe  and  Augustus  Estey,  of  Galena,  I  am 
under  especial  obligations  for  many  favors;  also  to  J.  W.  Foster, 
Esq.,  Land  Commissioner  of  the  Illinois  Central  Railroad,  for 
various  facilities  afibrded  by  the  Company. 

Very  respectfully. 

Your  obedient  servant, 

J.  D.  WHITNEY. 

NOBTHAMPTONy  MA8S.,  Oct.   1,   I860. 
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INTRODUCTORY. 

The  lead  bearing  district  of  Illinois,  in  the  northwestern 
corner  of  the  State,  forms  a  portion  of  the  Upper  Mississippi 
lead  region,  which  occupies  an  extensive  area  in  the  three 
States  of  Wisconsin,  Illinois  and  Iowa,  where  they  comer  with 
each  other.  The  whole  area  over  which  lead  has  been  raised, 
in  sufficient  quantity  to  be  worthy  of  notice,  is  about  4,000 
square  miles,  of  which  nearly  two-thirds  is  in  the  State  of 
Wisconsin  and  the  other  third  about  equally  divided  between 
Illinois  and  Iowa.  The  most  productive  portion  of  the  region, 
however,  is  that  which  lies  between  Dubuque,  Galena  and 
Shullsburg,  so  that  both  Iowa  and  Illinois  raise  more  lead,  in 
proportion  to  the  area  over  which  mining  operations  have  been 
extended,  than  Wisconsin  does.  It  is  quite  impossible  to  give 
the  exact  amount  for  each  State,  as  the  imaginary  line  which 
separates  Illinois  from  Wisconsin  has  no  influence  in  the  divi- 
sion of  property  or  the  supplies  of  ore  furnished  to  smelting 
works.  Some  of  the  heaviest  deposits  of  ore  in  Wisconsin  are 
owned  or  managed  by  citizens  of  Illinois. 

The  lead  bearing  district  in  Illinois  is  entirely  comprised 
within  the  limits  of  Jo  Daviess  and  Stephenson  counties,  and 
by  far  the  larger  portion  is  in  the  first  named  county.  Indeed, 
although  ore  has  been  found  and  mined,  to  some  extent,  in 
Stephenson,  and  although  the  proper  lead  bearing  rock  covers 
a  large  area  in  that  county,  as  will  be  noticed  further  on,  yet 
we  are  not  aware  of  any  diggings  now  in  operation  outside  of 
Jo  Daviess  county.  In  fact,  a  circle  of  four  miles  radius,  with 
its  center  situated  a  little  northeast  of  Galena,  would  include 
nearly  all  the  productive  diggings,  with  the  exception  of  those 
at  Apple  river  and  in  the  vicinity  of  Elizal)eth;  and  certainly 
nine-tenths  of  the  ore  raised  in  Illinois  comes  from  the  area 
included  within  that  circle  of  only  eight  miles  in  diameter. 
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For  a  long  time,  a  large  share,  indeed  almost  the  whole  of  the 
husiness  of  the  lead  region  of  the  Upper  Mississippi  was  done  at 
Galena;  which,  before  the  building  of  railroads,  was  the 
natural  outlet  of  Southwestern  Wisconsin.  From  this  point 
the  lead  smelted  was  shipped  down  the  Mississippi  river  to  St. 
Louis,  and  there  found  its  way  all  over  the  south  and  west,  and 
for  a  time,  even  to  the  Atlantic  States  and  Europe.  The  pres- 
ent prosperity  and  solid  standing  of  Galena  among  western 
cities,  are  chiefly  due  to  the  fortunes  accumulated  during  the 
palmy  days  of  the  lead  business,  when  from  20,000  to  25,000 
tons  of  the  metal  were  shipped  down  the  river,  an  amount 
equal  at  that  time  to  from  one-fifth  to  one-fourth  of  the  pro- 
duce of  the  world.  The  city  txx)k  its  name  from  the  ore  of 
lead  to  whose  existence  in  the  surrounding  rocks  it  owed  its 
rise  and  prosperity ;  this  name  was  given  to  the  town  in  1827 
by  a  Scotchman  named  Muir,  as  I  have  been  informed  by  some 
of  the  old  citizens.  The  first  settlers  found  their  w^ay  to  this 
remote  comer  of  the  United  States  about  the  year  1821,  chiefly 
from  the  southwestern  and  middle  States.  Mining  was  in 
actual  progress  by  1827,  and  the  whole  lead  region  was  actively 
explored  from  one  end  to  the  other  in  a  very  short  time,  so  that 
in  a  few  years  not  a  single  district  of  importance  remained 
undiscovered.  The  period  of  greatest  production  was  from 
1840  to  1850,  and  the  maximum  was  reached  about  1845. 
Since  that  time  there  has  been  a  gradual  decline  in  the  quantity 
of  ore  raised,  until  within  the  last  two  years,  when  the  general 
financial  distress  of  the  West,  and  the  failure  of  crops  caused 
the  attention  of  many  to  be  turned  towards  mining  again,  for 
want  of  other  and  more  remunerative  employment;  and  the 
consequence  is,  that  the  production  of  lead  has  undoubtedly 
greatly  increased  since  the  year  1858.  The  records  of  the 
shipments  from  Galena,  Dubuque,  and  other  points  on  the 
river,  were  faithfully  kept  by  E.  H.  Beebe,  Esq.,  of  Galena,  as 
long  as  the  produce  of  the  smelting  furnaces  went  to  market 
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exclusively  by  the  river  route.  On  the  completion  of  the  Illi- 
nois Central  Eailroad  the  lead  soon  began  to  find  its  way  to 
Chicago,  in  part  by  rail,  and  since  1853  we  have  no  exact 
returns  of  the  annual  production.  As  by  far  the  larger  portion 
of  the  lead  smelted  goes  either  to  St.  Louis  or  Chicago  for  re- 
shipment  or  manufacture,  by  combining  the  receipts  at  those 
two  cities,  we  shall  have  a  pretty  near  approximation  to  the 
amount  actually  produced.  There  are  no  manufacturing 
establishments  in  the  lead  region  which  use  up  any  considera- 
ble amount  of  the  metal,  those  near  Dubuque  not  having  been 
put  in  successful  operation.  From  the  returns  of  the  Chicago 
Board  of  Trade,  and  the  St.  Louis  Chamber  of  Commerce,  we 
have  compiled  the  following  table  : 

TONS*  OF  LEAD  BBCKIVED.   1853.     1854.     1855.     185C.     1857.     1858.     1859. 

At  Chicago 1,452        1,895       4,449       2,919       1,900       3,870  

At  St.  Louis 14,248      10,123       9,757       6,07G       6,347        9,496        8,262 


15,700      12,018      14,206        8,995       8,247      13,366        8,262 

The  amount  received  at  St.  Louis  was  rapidly  falling  oflF  up 
to  1857;  but  the  discovery  of  new  mines  in  Southwestern 
Missouri  began  to  add  sensibly  to  the  receipts  at  that  city. 
Before  1858,  the  receipts  at  St.  Louis  from  Missouri  mines 
were  almost  insignificant ;  but  since  that  time  they  have  been 
growing  in  importance,  as  will  be  seen  by  the  annexed  table  of 
receipts  by  river  and  by  railroad : 

PIUS  OF  LEAD  BECBIVED  AT  ST.  LOUIS.  ]856.  1857.  1858.  1859. 

By  river 214,656         162,555         228,897         157,265 

By  railroad 14,628  37,847  75,000         107,115 

What  portion  of  the  whole  amount  of  lead  raised  in  the  lead 
region  comes  from  diggings  situated  within  the  limits  of  Illinois, 
we  find  ourselves  unable  to  state,  but  think  it  probable  that  it 
may  be  about  one-sixth. 

Having  thus  given  some  idea  of  the  relative  importance  of 
the  mining  region,  we  will  proceed  to  some  of  the  more  inter- 


*  The  ton  equals  2,240  pounds. 
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esting  facts  connected  with  its  geology,  and  in  this  we  shall 
preserve  the  following  order : 

1st.  The  principal  Topographical  features  of  the  Illinois 
lead  region  will  be  briefly  sketched,  and  a  few  words  added  in 
regard  to  the  surface  geology. 

2d.  The  difierent  rocks  which  occur  there  will  be  described 
in  their  geological  order. 

3d.  The  mode  of  occurrence  of  the  lead  ore  will  be  no- 
ticed ;  and 

4th.  Some  account  of  the  difierent  diggings,  their  positions, 
peculiarities  of  form,  extent  of  the  workings,  amount  of  ore 
produced,  etc.,  will  be  given,  so  far  as  the  data  are  accessible, 
or  the  facts  have  been  collected. 

For  illustrating  this  report,  two  maps  accompany  it,  to  which 
reference  will  be  made  as  occasion  arises.  One,  which  may  be 
called  the  geological  map,  is  on  a  scale  of  half  an  inch  to  the 
mile,  and  includes  the  district  from  Freeport  north  to  the  State 
line  and  west  to  the  Mississippi  river;  on  this  the  different 
geological  formations  are  distinguished  by  colors,  as  near  as 
they  can  be  laid  down  on  the  scale  adopted,  and  with  the 
amount  of  exploration  which  has  been  made.  The  pohition  of 
the  lead  bearing  crevices  is  also  indicated  so  far  as  that  is  pos- 
sible, so  that  from  this  map  a  comprehensive  idea  of  their 
distribution  may  1)0  obtained,  as  well  as  of  the  general  direction 
of  the  fissures. 

On  the  other,  which  will  be  designated  as  the  crevice  map, 
and  which  is  on  a  scale  of  two  inches  to  the  mile ;  tlie  vicinity 
of  Galena,  including  Vinegar  Hill  and  Council  Hill,  is  embraced, 
and  on  it  the  lead  bearing  crevices  are  laid  down  with  their 
correct  position  and  direction,  as  nearly  as  possible.  This  map 
includes  all  that  portion  of  the  lead  district  of  Illinois  in  which 
any  considerable  amount  of  ore  has  been  raised,  with  the 
exception  of  the  Elizabeth  and  Apple  river  diggings,  which 
could  not  be  shown  on  this  map  without  making  it  incon- 
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venicntly  large,  as  they  are  separated  from  the  Galena  diggings 
by  a  wide  extent  of  unproductive  ground.  The  surveys  for 
this  map  were  made  by  Mr.  Sciieller,  under  my  direction,  and 
appear  to  have  been  faithfully  executed,  so  far  as  the  time  and 
means  placed  at  his  disposal  w^ould  allow. 

SECTION    I. 

Topography  of  the  Lead  Begion  of  Illinois. 

The  district  under  consideration,  although  not  one  which 
in  most  parts  of  the  world  would  be  called  mountainous,  or 
even  hilly,  is,  in  comparison  with  this  portion  of  Illinois,  quite 
a  broken  and  picturesque  region.  It  includes  the  most  elevated 
region  of  the  State. 

The  Mississippi  river  bounds  it  on  the  west,  having  a  south- 
east course,  while  its  principal  tributaries  have  a  nearly  south 
direction.  Jo  Daviess  county  is  chiefly  drained  by  Fever  and 
Apple  rivers;  the  smaller  streams  are  the  Menomonee,  Sinsin- 
newa.  Plum  and  Rush  creeks.  These  are  all  valuable  as  fur- 
nishing water  power  at  various  points  along  their  courses. 
All  the  above  named  streams  are  directly  tributary  to  the 
Mississippi.  Stephenson  county  is  drained  by  the  Peccatonica 
and  its  branches,  of  which  the  Yellow  river  is  the  most  impor- 
tant; the  Peccatonica  Hows  into  the  Illinois  river,  after  pursuing 
a  tortuous  course  through  the  county,  having  collected  with 
its  numerous  branches  a  large  part  of  the  surface  waters  of 
the  lead  region  in  Wisconsin. 

In  Northwestern  Illinois  the  streams  are  usually  bordered 
by  high  and  precipitous  bluffs,  which  decrease  in  altitude  as  we 
go  from  the  northwest  towards  the  southeast.  In  the  corner 
of  the  State,  west  of  Apple  river,  the  smallest  creeks  jire 
hemmed  in  by  almost  vertical  walls  of  rock,  inclosing  a  narrow 
strip  of  bottom  land,  in  which  the  streams  meander  from  side 
to  side  with  a  very  crooked  course.  The  height  of  these  bluflFs 
is  usually  from  one  hundred  to  two  hundred  feet.     The  ridges 
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between  the  smaller  branches  of  the  streams  are  frequently 
narrow  and  precipitous  on  both  sides. 

The  principal  feature  of  the  topography  of  the  northwestern 
comer  of  Illinois  is  formed  by  the  outcrop  of  the  Niagara  lime- 
stone, and  the  mounds,  which  are  outliers  capped  with  this 
formation.  As  it  will  be  more  convenient  to  describe  these 
under  the  head  of  the  Niagara  limestone,  in  the  next  section, 
the  farther  consideration  of  this  division  will  be  postponed  to 
that  place. 

Surface  Geology. 

The  surface  geology  of  the  northwestern  corner  of  Illinois  is 
of  a  very  simplQ  character.  As  has  been  very  fully  set  forth 
in  the  Wisconsin  Report,  before  referred  to,  the  larger  portion 
of  the  lead  region  has  never  been  invaded  by  the  drift,  and  is, 
therefore,  entirely  free  from  all  accumulations  of  gravel,  pebbles 
or  boulders.  The  topographical  features  of  the  country  have 
been  produced  by  the  quiet  but  ceaseless  agency  of  water,  not 
sweeping  over  the  surface  in  the  mighty  currents  of  the  diluvial 
epoch,  bearing  the  detritus  of  northern  crystallized  rocks  and 
grinding  down  and  bearing  away  the  softer  strata,  but  falling 
as  rain,  percolating  through  the  calcareous  and  magnesian  de- 
posits and  gradually  carrying  them  off  in  solution,  leaving  the 
insoluble  portion  behind  in  the  form  in  which  we  now  see  it 
covering  the  solid  rock,  as  an  intimate  mixture  of  the  finest 
argillaceous  and  siliceous  particles.  There  can  be  no  doubt 
that  the  denudition  of  the  region  in  question  has  been  effected 
in  this  way.  The  facts  that  there  are  no  boulders  or  beds  of 
gravel,  pebbles  or  other  water-worn  materials  in  this  region; 
that  the  superficial  deposits  are  not  stratified;  that  there  is  no 
evidence  that  they  have  been  moved  from  their  original  posi- 
tion; these,  and  other  considerations  of  the  same  kind,  go  to 
show  that  the  surface  has  never  been  covered  by  water  since 
the  earlier  geological  periods,  and  certainly  not  during  the 
quaternary  period,  or  that  of  the  drift,  alluvium,  etc. 
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The  extent  of  the  region  thus  elevated  above  the  oeeanic 
waters,  during  the  drift  epoch,  is  nearly  coincident  with  that 
of  the  productive  lead  region  in  Northwestern  Illinois,  Iowa 
and  Southwestern  Wisconsin.  How  far  it  extends  north  of  the 
Wisconsin  river  I  am  unable  to  state,  from  my  own  observation, 
but  am  infonned,  by  Mr.  Lapham,  that  there  is  a  considerable 
area  in  that  direction  which  has  not  been  invaded  by  boulders. 

On  the  Iowa  Side  of  the  Mississippi  we  find  small  pebble 
stones  in  the  superficial  detritus,  a  little  west  of  Dubuque;  and 
a  few  miles  farther,  in  that  direction,  we  have  large  boulders 
on  the  surface — the  line  between  the  region  of  boulders  and 
that  in  which  none  are  found,  running  nearly  parallel  with  the 
river  and  five  to  ten  miles  distant  from  it.  On  the  east,  in 
Wisconsin,  the  line  indicating  the  outline  of  the  boulderless 
district  runs  between  the  Peccatonica  and  Sugar  rivers,  bend- 
ing to  the  south  as  it  enters  Illinois  ard  crossing  the  former 
river  a  little  below  Winslow.  Large  boulders  are  seen  in  Wad- 
dam's  Grove,  both  at  a  high  and  low  le^el;  but  in  a  direct  line 
to  the  west  of  this  no  evidences  of  boulders  or  drift  were  observed 
as  far  as  the  Mississippi.  Two  large  boulders  of  horn  blende 
rock,  two  or  three  feet  in  diameter,  were  noticed  about  six  miles 
south  of  Warren,  on  section  24,  township  28,  range  4  east,  as 
near  as  could  be  made  out.  These  were  quite  isolated,  no 
others  having  been  seen  anywhere  in  the  neighborhood.  The 
southern  limit  of  the  boulderless  region  I  have  not  been  able 
to  lay  down,  but  the  drift  certainly  sets  in  a  few  miles  south 
of  Freeport. 

As  additional  evidence  of  the  truth  of  the  statement  that 
this  part  of  the  country  has  not  been  under  water  since  the 
deposition  of  the  Upper  Silurian  rocks,  it  may  be  noticed  that 
only  the  remains  of  land  animals  and  plants  are  found  in  the 
superficial  detritus.  The  bones  and  teeth  of  a  great  variety  of 
species  are  frequently  obtained,  at  various  depths,  in  the  lead 
crevices,  mixed  with  clay  and  decomposing  rock,  having  been 
—22 
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washed  in  from  the  surface  and  carried  down,  in  some  instances, 
fifty  or  sixty  feet  before  finding  a  lodgment.  The  most  abun- 
dant among  the  remains  of  animals  thus  found  are  those  of  the 
Mastodon,  whose  teeth  and  bones  have  been  procured  from  a 
great  number  of  crevices,  over  the  whole  area  of  the  lead  region ; 
showing  that  the  species  must  have  lived  and  flourished  in 
immense  numbers  and  through  a  long  period  of  time,  since  the 
chances  of  the  preservation  of  the  remains  of  any  one  individual 
by  being  washed  into  a  crevice,  must  have  been  exceedingly 
small.  The  remains  of  both  living  and  extinct  species  are 
found  in  the  crevices  in  such  positions,  in  reference  to  each 
other,  as  to  indicate  pretty  clearly  that  they  were  living  to- 
gether. From  a  crevice,  near  the  Blue  Mounds,  I  obtained 
bones  and  teeth  of  the  Mastodon,  Peccary,  Buffalo  and  Wolf — 
the  two  former  extinct,  the  two  latter  supposed  to  be  identical 
with  animals  now  living.  In  a  crevice,  near  Dubuque,  I  ob- 
tained, with  teeth  and  bones  of  the  Megalonyx  (an  extinct 
animal,  of  the  Sloth  family),  teeth  of  a  Peccary,  pronounced  by 
Wyman  to  be  those  of  a  species  now  living.  This  animal  was 
once  very  abundantly  distributed  over  this  region,  since  its 
remains  are  found  in  many  of  the  crevices,  as  well  as  in  the 
superficial  detrites  in  Illinois  and  the  adjacent  States.  The 
Elephant  Was  also  once  an  inhabitant  of  this  region,  although 
apparently  much  less  abundant  than  the  Mastodon;  a  few 
teeth  found  near  the  surface  at  Galena  and  now  preserved  in 
a  collection  in  that  city,  are  all  the  remains  of  this  animal  that 
I  have  met  with  in  the  lead  region. 

SECTION   II. 

Character  of  the  Bocks  Exposed  in  the  Illinois  Lead  Region. 

The  range  of  geological  formations  or  groups  exposed  in  Jo 
Daviess  aud  Stephenson  counties  is  very  limited.  There  is 
nothing  seen  lower  than  the  Blue  limestone,  or  higher  than 
the  Niagara. 
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The  annexed  table,  plate  4,  shows  the  different  members  of 
the  series  which  appear  in  the  Upper  Mississippi  lead  region, 
and  which  underlie  the  rocks  occupying  the  surface  in  North- 
western Illinois.  A  reference  to  the  geological  map  will  show 
how  these  formations  are  distributed  in  Jo  Daviess  and  Ste- 
phenson counties.  That  part  of  the  series  which  is  included 
within  the  brackets  includes  the  rocks  exposed  at  the  surface. 
From  the  section  it  will  be  seen  that  the  three  lowest  members 
of  the  series  do  not  come  to  the  surface  in  the  lead  region  of 
Illinois,  although  they  will  all  be  passed  through  successively 
in  sinking  a  shaft  to  a  sufficient  depth  below  the  surface. 

The  stratified  fossiliferous  rocks  which  are  exhibited  in  the 
section,  rest  on  a  floor  of  crystalline,  slaty  quartzose  and  gran- 
itic rocks,  forming  what  has  been  designated  as  the  Azoic* 
system,  since,  as  far  as  the  evidence  goes,  it  w^as  deposited  pre- 
vious to  the  introduction  of  organic  life  upon  the  globe.  To 
reach  this  series,  it  will  be  necessary  to  sink  probably  about  a 
thousand  feet  at  Galena.  It  is  the  same  series  of  rocks  which 
is  exposed  in  the  iron  region  of  Lake  Superior. 

Above  the  Azoic  lies  the  Potsdam  or  Lower  sandstone,  a 
formation  which  covers  a  vast  extent  of  surface  in  Northern 
and  Central  Wisconsin,  but  which  does  not  emerge  anywhere 
in  Illinois,  so  far  as  I  know.  This,  as  recently  developed,  is 
made  up  of  a  series  of  beds  of  almost  pure  silicious  sandstone, 
and  is  probably  from  300  to  500  feet  thick.  It  is  quite  desti- 
tute of  valuable  minerals,  except  in  the  Lake  Superior  region, 
where  it  is  associated  with  trappean  rocks,  and  has  been  min- 
eralized by  them. 

Above  this  sandstone  and  passing  into  it  by  alternating  beds 
of  siliceous  and  dolomitic  materials,  and  of  the  two  intermixed, 
is  the  Lower  Magnesian  limestone,  as  it  is  commonly  called  in 
the  lead  region,  and  which  occupies  the  place  of  the  Calciferous 

*  These  rocks  arc  probably  the  equivalents  of  the  Huroniau  system  of  Canada,  and 
are  n^ctamorpbic  sedimentary  strata,  and  not  true  Azoic.  A.  11.  W. 
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gandstonc  of  the  New  York  Geological  Survey.  It  is  a  heavy 
body  of  almost  pure  dolomite  or  carbonate  of  lime  and  mag- 
nesia, in  the  proportion  of  one  atom  of  each.  It  is  from  250 
to  300  feet  thick  as  exposed  in  Northeastern  Iowa  and  along 
the  Wisconsin  river.  Like  the  sandstone  which  lies  below  it, 
it  is  very  rarely  found  to  contain  fossils.  In  respect  to  its 
metalliferous  character  much  discussion  has  been  had,  and  it  is 
a  favorite  idea  with  some,  that  it  is  to  be  mined  in  to  a  great 
extent  at  some  future  time,  and  that  it  will  prove  to  be  a 
highly  valuable  formation.  After  a  complete  investigation  of 
the  matticr,  while  engaged  on  the  Survey  of  Wisconsin,  I  have 
come  to  the  conclusion  that  there  is  hardly  a  possibility  of  this 
being  the  case.  It  is  indeed  true  that  the  Lower  Magnesian 
contains,  at  a  number  of  points,  more  or  less  galena;  but  I  have 
failed  to  find  any  evidence  of  workings  having  been  profitably 
carried  on  in  that  rock  for  any  length  of  time.  In  the  Wis- 
consin Report  I  have  gone  fully  into  the  reasons  why  I  have 
been  unable  to  advise  sinking  to  this  rock  for  the  purpose  of 
dfeveloping  or  proving  its  metalliferous  character.'  And  as 
there  is  no  reason  to  suppose  that  any  such  attempts  will  be 
made  in  Illinois,  or  that  the  State-  will  be  called  upon  to  fur- 
nish the  money  for  a  work  of  this  kind,  it  will  not  be  necessary 
to  do  more  than  refer  to  the  subject,  as  having  been  disqjissed 
in  the  Report  mentioned  above. 

The  Lower  Magnesian  just  comes  to  the  surface  in  the  arch 
or  undulation  of  the  strata  which  bring  up  the  Lower  Silurian 
groups  near  La  Salle ;  to  the  north  of  that  point  in  Illinois,  I 
believe  that  it  docs  not  make  its  appearance. 

In  the  ascending  order,  we  have  next  above  the  TiOwer  Mag- 
nesian a  stratum  of  sandstone,  commonly  called  the  Upper  or 
St.  Peters  sandstone ;  it  is  a  purely  siliceous  rock,  made  uf)  of 
very  minute  grains  of  quartz  of  quite  uniform  size,  not  held 
together  by  any  perceptible  cement,  except  here  and  there,  and 
doubtless  destitute  of  all  traces  of  any  fossils,  or  fragments  of 
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foreign  rock,  so  that  it  is  difficult  to  siccount  for  its  formation  by 
any  theory  which  recognizes  it  as  of  a  detrital  origin.  It  is 
well  exposed  on  the  bluffs  of  many  of  the  streams  in  the 
Wisconsin  portion  of  the  lead  region,  but  no  where  appears  in 
Illinois  north  of  the  axis  of  elevation  near  La  Salle,  spoken  of 
above,  where  its  whole  thickness  is  brought  up  in  a  low  arch. 
The  nearest  points  to  this  lead  region  at  which  it  makes  ita 
appearance  on  the  Wisconsin  side  of  the  line,  are  at  Buzzard'sr 
Boost  north  of  Benton,  and  on  the  Peccatonica  river  north  of 
Winslow.  Its  thickness  is  from  80  to  100  feet,  and  its  persist- 
ency over  so  large  an  area,  its  freedom  from  intercalated  beds 
of  magnesian  or  calcareous  matter,  as  well  as  the  entire  absence 
of  fossils  and  ores,  in  it,  make  it  a  matter  of  no  little  difficulty 
to  account  for  the  altered  condition  under  which  it  was  depos- 
ited as  compared  with  those  prevailing  while  the  great  masses 
of  dolomite  and  limestone  above  and  below  it  were  thrown' 
down. 

The  rocks  enumerated  above,  although  underlying  the  lead 
region  every  where,  arc  not  brought  to  the  surface  in  North- 
western Illinois,  and  it  is  not  until  we  reach  the  Buff  and  Blue 
limestone,  the  next  members  of  the  series  above  the  Upper 
sandstone,  that  we  have  groups  which  are  exposed  within  the' 
limits  of  the  district  under  consideration. 

That  portion  of  the  scries  included  between  the  Upper  sand- 
stone and  the  Galena  limestone,  as  seen  in  the  section,  ier 
usually  recognized  in  the  northwest  by  the  designation  of  the 
Blue  Limestone^  but  it  should,  from  its  lithological  and  paleon- 
tological  characters,  be  separated  into  two  groups,  as  was- 
originally  done  by  Dr.  D.  D.  Owen,  in  his  Report  on  the  Lead 
Region,  published  in  1840  and  1844.  Of  these  the  Lower  or 
the  Buff  Limestoney  as  it  has  been  generally  called,  is  made  up 
of  a  series  of  dolomitic  beds,  varying  in  different  parts  of 
Wisconsin  and  Iowa  from  15  to  25  feet  in  thickness.  This' 
group  of  strata  is   especially    well  exposed   on  [the  various 
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branches  of  the  Peccatonica,  and  especially  in  the  vicinity  of 
Mineral  point,  where  it  is  extensively  quarried  for  building 
purposes.  The  rock  of  which  it  is  made  up  is  a  dolomite,  but 
containing  a  larger  per  centage  of  insoluble  matter  than  either 
the  Lower  Magnesian  or  Galena  limestone;  the  various  analyses 
show  from  10  to  25  per  cent,  of  clay  and  sand  in  this  portion 
of  the  series.  In  general,  and  especially  in  the  western  part 
of  the  lead  region  and  in  Iowa,  the  Buff  limestone  is  very 
unfossiliferous;  but  in  the  Peccatonica  valley  it  is  quite  well 
supplied  with  organic  remains.  These  seem  to  indicate  that 
this  rock  is  closely  allied  to  the  Birds-eye  and  Black  River 
limestone  of  the  New  York  Reports.  The  most  conspicuous 
fossil  is  a  large  Lituxtea,  probably  Z.  Undatusy  of  Hall,  a  Black 
river  fossil.  I  have  never  observed  it  in  any  other  than  the 
BuflF.  Large  orthocerata  are  also  very  abundant  in  this  part 
of  the  series;  also  casts  of  gasteropods,  among  which  Murchir 
aonia  and  Pleurotomaria  are  most  abundant. 

The  BuflF  limestone  is  the  lowest  member  of  the  series  which 
may  properly  be  considered  to  belong  to  the  lead  bearing  rocks, 
and  it  is  very  rare  that  the  crevices  or  openings  are  worked 
down  as  low  as  this.  Only  in  one  or  two  instances  near  Min- 
eral Point,  at  the  Crow  Branch  diggings,  and  perhaps  a  few 
other  localities,  have  any  productive  openings  been  met  with 
as  low  down  as  this.  As  this  rock  hardly  crops  out  at  all  in 
the  Illinois  portion  of  the  lead  region,  it  of  course  has  not  been 
worked  in.  The  only  locality  where  it  has  been  observed  is  at 
Winslow,  on  the  Peccatonica,  where  about  thirty  feet  of  a  thin 
bedded  yellowish  dolomite  were  exposed,  which  was  referred 
to  the  BuflF  limestone.  It  contains  numerous  fossils  in  some  of 
the  layers,  all  casts.  A  species  of  Pleurotomaria^  probably  P. 
sub-conicay  is  quite  abundant  here ;  also,  Strepielasma^  identical 
with  a  species  which  is  very  abundant  in  the  lower  beds  of  the 
Galena  limestone. 

The  Blue  limestone  proper,  or  the  Trenton  limestone,  lies 
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between  the  BufF  and  the  Galena  limestone.  It  is  the  first 
group  of  strata  in  the  series,  as  developed  in  the  Northwest,  in 
which  there  are  any  purely  calcareous  beds.  Above  and  below 
all  the  rocks,  other  than  sandstones  or  shales,  are  dolomitic,  or 
at  least  contain  a  large  proportion  of  the  carbonate  of  magnesia. 
Here,  also,  we  have,  for  the  first  time  in  the  series,  an  abundant 
development  of  organic  life,  many  of  the  beds  of  the  Blue  being 
replete  with  fossils. 

There  is  no  section  of  this  rock,  exposing  more  than  a  few 
feet  in  thickness,  to  be  seen  within  the  limits  of  Illinois, 
although  it  occupies  the  valley  of  Fever  river  from  the  forks 
north  to  the  State  line,  and  is  also  seen  on  the  Mississippi  at 
Dunleith  and  above.  In  its  full  development  it  is  about  fifty 
feet  in  thickness,  made  up  of  the  following  divisions,  as  meas- 
ured at  Quimby 's  Mill,  near  Benton,  in  Wisconsin : 

A.  Verj  fossiliferoaSi  thin  bedded  and  sometimes  rather  shalj  and  argillaceous 
layers  of  bluish-graj  color,  bleaching  of  a  dirty  white  on  exposure — 12  to  15  feet. 

B.  Gray  and  light  yellowish-gray  layers,  with  a  finely  crystalline  texture,  contain- 
ing a  considerable  proportion  of  magnesia  but  not  enough  to  form  dolomite,  and  re- 
markably free  from  insoluble  substances — thickness,  5  feet. 

C.  a.  Pure  limestone;  very  compact,  brittle;  breaking  with  a  conchoidal  fracture; 
color,  dark  gray  and  very  uniform,  both  in  texture  and  color;  rather^heavy  bedded, 
but  not  so  much  so  as  the  division  next  below  {C.b,)]  in  layers  from  C  to  8  inches 
thick,  but  not  very  regular ;  fossils  few  in  number,  and  chiefly  in  the  shaly  partings 
between  the  beds. 

C.  b.  Very  heavy  bedded  and  regularly  stratified  layers,  of  nearly  the  same  color  and 
texture  as  the  division  next  above ;  layers  18  to  24  inches  thick ;  great  number  of 
Strophomena  altemata  between  them ;  the  lower  portion  more  shaly  and  passing  gradu- 
ally into  the  Buff  limestone  below — 5  feet.  Total  thickness  exposed  of  the  Blue  lime- 
stone— 27  to  30  feet. 

D.  Buff  limestone — 17  feet. 

Division  C,  as  above  designated,  is  the  glass  rock  proper,  as 
generally  designated  in  the  lead  region,  by  which  term  reference 
is  made  to  its  hardness  and  its  clear,  sharp  fracture  resembling 
that  of  glass.  It  is  a  very  pure  limestone,  containing  only 
about  one  per  cent,  of  insoluble  matter  and  a  trace  of  mag- 
nesia. 
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The  Blue  limestone  varies  considerably  in  character  and 
thickness  in  diflFerent  parts  of  the  lead  region.  To  the  west  of 
the  Mississippi  it  becomes  thicker  and  less  easily  to  be  separa- 
ted from  the  Galena  limestone  above.  To  the  northeast  it 
grows  thinner,  and  the  whole  of  the  series  from  the  Buff 
upwards  is  commonly  called  the  glass  rock. 

As  exposed  at  Dunleith,  and  above  on  the  banks  of  the 
Mississippi,  a  thickness  of  about  20  feet  of  the  upper  beds  of 
the  Blue  limestone,  or  of  beds  of  passage  from  the  Blue  into 
the  Galena  limestone,  is  seen.  These  layers,  which  are  from 
six  to  eight  inches  thick,  are  of  a  light  bluish-gray  color, 
pretty  regularly  bedded  and  separated  by  shaly  partings, 
crowded  with  fossils,  which  weather  out  in  some  of  the  strata 
in  a  quite  perfect  manner.  The  most  abundant  of  these  are 
Strophomena  alternaiay  every  where  a  characteristic  species  of 
the  Blue,  Leptoena  sericea,  OrthiSj  n.  sp.',  Ceraurua  (CJieirurtui) 
pleurexanthemuSy  Jsotelus  ffigas  {Asophua  canalia)^  and  many 
Crinoidal  fragments. 

The  fact  that  this  rock  splits  in  layers  of  a  suitable  size  for 
building  purposes,  and  that  it  dresses  well,  being  quite  free 
from  cherty  masses,  renders  it  a  desirable  building  stone,  and 
it  has  been  much  quarried  for  use  at  Dubuque,  especially  for 
caps  and  sills. 

The  only  other  exposures  of  the  Blue  limestone  in  North- 
western Illinois  are  along  Fever  river,  from  the  forks  of  that 
stream  northward.  At  Tuttle's  Mill  considerable  quarrying 
has  been  done,  and  this  is  the  only  point  where  a  good  section 
could  be  obtained  of  this  part  of  the  series.  The  following 
measurements  were  made  here : 

Beds  of  limestone,  passing  into  dolomite,  in  rather  thin  lajers  with  shaly  partings — 
6  feet. 

Thin  bedded  limestone,  weathering  in  layers  about  2  or  3  inches  thick,  with  the 
usual  fossils  of  the  Blue  limestone — 8  feet. 

"Glass-rock,"  one  pretty  solid  layer — 17  inches. 

Blue  shaly  mass,  representing  the  "Pipe-clay  opening,"  but  not  showing  any  gale- 
na— 6  inches. 
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Gray  brittle  glass-rock,  diyiding  into  irregular  layers  on  weathering — 2  feet,  6  inches. 

Gray  limestone,  breaking  with  a  conchoidal  and  slightly  shaly  fractare  when  weath- 
ered ;  a  few  fossils  between  the  layers — 3  feet,  2  inches. 

Layers  not  exposed  in  the  quarry,  but  cut  through  in  the  wheel-pit  of  the  mill— 4 
feet. 

The  two  last  divisions  are  good  building  stone ;  the  others 
are  too  shaly  to  be  worth  quarrying. 

The  upper  fossiliferous  layers  of  the  Blue  limestone  are  also 
exposed  in  a  cut  on  the  railroad,  just  at  the  forks  of  Fever 
river,  and  have  about  the  same  character  as  at  Tuttle's  Mill. 
Fine  specimens  of  Aaaphv^  and  Ceraurua  have  been  collected 
at  these  exposures. 

With  the  exception  of  those  above  cited  there  appear  to  be 
no  localities  in  Northwestern  Illinois  exposing  any  rocks  lower 
than  the  Galena  limestone.  The  Mcnomonee  and  Sinsinnewa 
rivers  do  not  cut  down  through  this  formation,  and  in  going 
east  and  north  from  Galena  we  soon  rise  in  to  higher  groups. 

The  Blue  limestone  is  a  metalliferous  formation  in  some 
parts  of  the  lead  region,  as  at  Mineral  Point,  Linden  and 
vicinity ;  but  no  workings  have  been  carried  as  low  as  this  in 
Illinois  or  Iowa.  Farther  on,  under  the  head  of  "  Mining," 
some  remarks  will  be  made  on  the  probability  of  successful 
mining  below  the  Galena  limestone. 

We  come  next  to  the  formation  which  covers  the  larger 
portion  of  the  region  to  which  this  report  refers,  and  the  only 
one  which  has,  up  to  this  time,  been  found  to  contain  valuable 
ores;  it  is  the  group  of  strata  to  which  the  name  of  Galena 
Limestone  has  been  applied.  The  term  "  Upper  Magnesian,"  is 
that  by  which  the  rock  in  question  is  most  generally  described 
in  the  lead  region,  but  as  it  originated  in  a  misapprehension 
of  the  geological  structure  of  the  district,  and  is  really  not  the 
Upper  Magnesian  limestone,  a  change  of  name  has  been  deem- 
ed advisable  in  order  to  avoid  confusion,  a«  will  be  fully 
explained  under  the  head  of  the  Niagara  limestone,  further  on. 

The    Galena    limesUme,   as  usually  developed,  is   a   rather 
—23 
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thick  bedded,  light  gray,  or  light  yellowish-gray  dolomite, 
distinctly  crystalline  in  its  texture,  and  usually  rather  granular, 
although  occasionally  quite  compact.  The  coarse  grained  por- 
tions frequently  contain  small  cavities  of  irregular  shape, 
which  are  often  lined  with  minute  crystals  of  brown  spar.  In 
its  chemical  composition  this  rock  is  quite  homogeneous;  it  is 
almost  a  pure  dolomite  since  the  various  analyses  which  have 
been  made  show  it  to  contain  only  from  two  to  five  per  cent, 
of  substances  insoluble  in  acid  (clay  and  sand),  while  the 
remainder  is  a  mixture  of  the  carbonate  of  lime  and  magnesia, 
in  the  proportion  necessary  to  form  dolomite,  (carbonate  of 
lime  54.35  and  carbonate  of  Magnesia  45.65  per  cent.),  with 
one  or  two  per  cent,  of  the  carbonate  of  the  protoxide  of  iron? 
which  becomes  gradually  peroxidized  on  exposure  to  the  air, 
and  traces  of  the  alkalies,  chlorine  and  sulphuric  acid.  The 
grayish  tinge  which  it  has  in  the  interior  of  the  thicker  layers, 
passes  into  a  very  light  straw  yellow  after  a  time,  in  conse- 
quence of  the  oxidation  of  the  iron. 

The  unequal  mixture  of  the  crystalline  granular  and  the 
more  compact  portion  of  this  rock  causes  it  to  weather  very 
unequally  in  some  places,  so  as  to  give  to  its  outcrop  a  variety 
of  picturesque  forms.  As  the  streams  in  Northwestern  Illinois 
and  the  adjacent  territory  of  Iowa  have  cut  deeply  down  into 
the  Galena  limestone,  they  are  bordered  by  precipitous  bluffs 
of  this  rock,  which  are  generally  crowned  by  perpendicular 
ledges,  having  frequently  a  castellated  appearance  like  the 
walls  of  some  half-ruined  city,  while  isolated  masses  of  rock 
sometimes  rise  abruptly  from  the  vallies,  resembling  lofty 
watch  towers.  Nowhere  is  this  disposition  of  the  strata  better 
seen  than  in  the  vicinity  of  Dubuque  and  Galena,  and  the 
latter  city  is  remarkable  for  its  picturesque  situation  between 
lofty  bluflFs  of  the  Galena  limestone,  the  rock  having  received 
this  name  from  the  fact  of  its  being  so  well  exposed  at  the  city 
of  that  name,  as  well  as  for  its  being  the  principal  repository 
of  the  ore  of  lead,  called  "galena"  by  mineralogists. 
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The  upper  layers  of  the  Galena  limestone  are  usually  more 
regularly  and  thinly  bedded  than  the  middle  and  lower,  and 
hence  are  chiefly  quarried  for  building  materials  when  a  choice 
can  be  had.  Near  Dubuque  the  upper  fifty  feet  are  in  layers 
from  seven  to  eight  inches  thick,  and  furnish  a  pretty  good 
stone  for  most  purposes.  At  the  very  summit  of  the  formation, 
the  rock  is  quite  shaly  and  argillaceous,  indicating  a  pas- 
sage into  the  Cincinnati  group  above ;  these  thin  layers  are 
called  "shingle  rock"  by  the  miners.  In  this  portion  of  the 
series  there  are  but  few  siliceous  nodules  or  flints,  hence  the 
greater  value  of  the  upper  layers  for  building  purposes.  The 
middle  portion  of  the  Galena  limestone  is  usually  very  heavy 
bedded,  crystalline,  and  marked  by  an  abundance  of  flints, 
arranged  in  parallel  layers.  The  lower  portion  of  this  rock  is 
more  variable  in  its  lithological  character  than  either  the 
middle  or  upper;  it  is  sometimes  regularly  bedded,  in  other 
places  it  is  intersected  by  seams  and  flaws  of  crystallized  calca- 
reous spar;  and  in  connection  with  the  mineral  openings, 
contains  a  large  amount  of  flints. 

The  maximum  thickness  of  the  Galena  limestone,  where 
none  of  it  has  been  removed  by  denudition,  is  from  250  to  275 
feet;  from  150  to  200  feet  is  usually  exposed  in  the  bluffs 
about  Galena,  where  the  river  cuts  down  almost  to  the  bottom 
of  this  rock. 

As  the  sole  depository  of  the  ore  of  lead  in  Northwestern 
Illinois,  the  Galena  limestone  is  of  the  greatest  economical 
importance,  and  in  the  section  specially  devoted  to  the  mining 
interests,  this  relation  of  the  mineral  deposits  to  the  rock  will 
be  discussed  in  full. 

As  a  fossiliferous  formation  the  Galena  limestone  offers  quite 
a  contrast  to  the  underlying  Blue  limestone.  All  the  shells  it 
contains  are  preserved  as  casts,  with  the  exception  of  those 
which  consisted  originally  of  phosphate  of  lime,  such  as  the 
Lingxda  quadratay  which  is  so  common  in  the  upper  beds  and 
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characteristic  of  this  rock.  There  are  occasional  layers  which 
are  quite  well  filled  with  casts  of  gasteropods,  Mv/rcMsonia  being 
by  far  the  most  abundant  genus,  and  M.  major  the  most  marked 
species.  The  Brachiopods,  with  the  exception  of  Lingular  are 
more  sparsely  represented,  although  two  or  three  species  of 
Slrophomena  are  not  unfrequent.  The  most  noticeable  fossil, 
however,  of  this  series,  is  the  ReceptaculUeSy  generally  known 
at  the  west  as  Cbscincporay  popularly  called  the  "Sun-flower 
Coral,"  or  the  "lead  fossil,"  from  its  sunflower-like  form  and 
its  abundance  in  the  lead  diggings.  Although  formerly  con- 
sidered a  coral,  this  curious  fossil  has  been  referred  by  Dr. 
Owen,  in  his  last  Report,  to  the  Foramini/era,  and  more 
recently  the  same  opinion  has  been  advanced  by  Mr.  Salter. 
Another  closely  allied  form  is  that  described  by  Dr.  Owen  as 
SdenoideSy  which  is  equally  characteristic  of  the  Galena  lime- 
stone, but  much  more  rare  than  the  Receptaculites.  Both  the 
upper  and  lower  portions  of  the  rock  show  immense  numbers 
of  branching  forms  in  which  few  traces  of  structure  can  be 
detected,  but  which  appear  beyond  a  doubt  to  be  the  remains 
of  marine  plants  and  sponges,  which  must  have  flourished  most 
luxuriantly,  and  may  have  furnished,  by  their  growth  and 
decay,  a  large  part  of  the  material  of  which  this  part  of  the 
series  is  made  up.  The  paleontological  aflBnities  of  the  Blue 
and  Galena  limestones  ally  these  groups  of  strata  closely  to  the 
Trenton  limestone,  and  with  each  other,  although  they  are  so 
different  in  their  lithological  characters.  A  more  thorough 
investigation  of  the  fossils  of  the  Lower  Silurian  rocks  of  the 
northwest  will  probably  form  one  of  the  objects  of  the  paleon- 
tological portion  of  the  Report  on  the  Geology  of  Wisconsin. 

Next  above  the  Galena  limestone  we  find  the  Oindnnati 
Oroupy  formerly  referred  to  the  position  of  the  rocks  called 
"Hudson  River  Group,"  in  the  New  York  geological  reports.* 


*  Now  known  to  occupy  a  very  different  horizon  at  the  typical  localities  on  the  Hud- 
son river,  New  York.     See  note  page  137,  of  this  Report.  A.  H.  W. 
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This  group  of  strata  is  composed  chiefly  of  argillaceous  and 
silico-argillaceous  shales,  with  a  small  and  varying  amount  of 
calcareous  and  magnesian  carbonates  intermixed.  This  is  the 
first  set  of  beds  deposited  in  this  region  which  consisted  chiefly 
of  detrital  materials — that  is  to  say,  such  as  originated  from  the 
wearing  away  and  disintograti6n  of  previously  existing  strata, 
and  which  were  brought  from  a  distance  in  the  form  of  a  fine 
mud  and  quietly  deposited  at  the  bottom  of  the  ocean. 

The  predominating  color  of  this  portion  of  the  series  is  a 
light  blue,  weathering,  on  exposure,  to  a  light  ash-gray;  hence 
the  name  of  Blue  shale,  given  to  it  by  Dr.  Percival,  in  his 
Wisconsin  Reports.  Intercalated  with  the  shales  are  occasional 
bands  of  argillaceous  magnesian  limestone,  and  the  upper  por- 
tion of  the  series  becomes  more  and  more  calcareo-magnesian, 
passing  gradually  into  a  regular  dolomite. 

Owing  to  the  rapidity  with  which  these  shaly  beds  disinte- 
grate, on  exposure,  it  was  a  long  time  before  their  existence 
and  position  in  the  lead  region  was*  fully  understood,  since 
natural  sections  exhibiting  these  rocks  are  extraordinarily  rare. 
When  the  miners  in  Iowa  and  Wisconsin  had  to  sink  through 
a  few  feet  of  these  shales,  overlying  the  lead  bearing  rock,  as 
was  frequently  the  case  near  Fairplay  and  Dubuque,  the  frag- 
ments of  that  rock  thrown  out  would  of  course  soon  be  covered 
up,  as  the  workings  descended  into  the  underlying  Galena 
limestone,  so  that  their  presence  would  very  naturally  escape 
the  notice  of  the  casual  vistor,  unless  he  happened  to  be  present 
at  the  first  opening  of  a  shaft.  Hence  it  was  for  a  long  time 
supposed  that  the  Niagara  limestone  which  forms  the  tops  of 
the  mounds  and  the  Galena  limestone,  or  the  lead  bearing  rock, 
were  not  separated  by  any  intervening  strata  of  a  different 
lithological  character,  although  known  to  be  paleontologically 
quite  distinct.  In  all  Northwestern  Illinois  not  a  single  foot 
of  these  shales  has  been  found  exposed  in  any  natural  section, 
although  one  good  section  has  been  found,  on  the  Iowa  side, 
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where  twenty-five  feet  may  be  seen.  The  cuttings  of  the  Illi- 
nois Central  Railroad,  however,  between  Scales'  Mound  and 
Apple  river  stations  supplied  this  deficiency,  in  a  measure,  and 
have  given  us  a  good  idea  of  at  least  the  lower  portion  of  the 
series. 

The  section  a  little  west  of  the  station  at  Scales'  Mound,  as 
measured  by  Prof  Hall  and  myself,  in  1855,  was  as  follows : 

Alternating  bands  of  impure  argillaceous  and  siliceous  shales,  with  calcareous  lajers 
of  a  few  inches  in  thickness — 8  feet. 

Bluish-gray  siliceous  and  silico-calcareous  shales — 11  feet,  6  inches. 

Limestone,  magnesian,  somewhat  argillaceous,  and  containing  a  little  carbonaceous 
matter — 3  inches. 

Shales,  similar  to  those  above — 12  feet. 

Galcareo-magnesian  band — 2  inches. 

Shales,  as  above — 6  feet.  ' 

Layer  filled  with  minute  fossils,  of  which  Tellinomya  (Hucula)  is  the  most  abundant, 
hence  the  stratum  has  been  called  by  Mr.  Daniels,  in  his  Report  to  the  State  of  Wis- 
consin, the  "Nucula  bed,"  and  the  whole  series  the  ''Nucula  shales;"  at  the  bottom  is 
a  thin  layer  containing  two  species  of  Linyula — 6  to  12  inches. 

Dark  olive  shales,  finely  laminated  and  destitute  of  fossils — 3  feet. 

Nucula  bed,  similar  to  the  one  above — 4  to  G  inches. 

Whole  thickness  exposed,  belonging  to  the  Cincinnati  group,  about  42  feet. 

In  the  western  end  of  the  cut,  the  upper  beds  of  the  Galena 
limestone  are  well  exposed.  They  are  made  up  of  alternating 
beds  of  dolomite  and  yellow  shaly  layers,  which,  however,  are 
also  chiefly  dolomitic  in  composition,  with  a  little  more  clay 
than  the  harder  beds.  The  shaly  portions  are  a  few  inches  in 
thickness,  and  contain  a  considerable  number  of  fossils,  among 
which  Murchisonia  .hellicincta  and  Pleurotomaria  lenticularis 
were  recognized.  Above  these  alternations  of  dolomite  and 
shales  we  find  about  ten  feet  of  a  rather  compact  bluish  dolo- 
mite, with  numerous  geodes,  usually  of  from  two  to  three  inches 
in  diameter,  the  sides  of  which  are  lined  with  very  pretty  crys- 
tallizations of  pyrites,  heavy  spar  and  bitter  spar,  forming  quite 
handsome  cabinet  specimens.  This  geode  bed  has  an  irregular 
surface,  on  which  is  deposited  the  lower  Nucula  bed.  This 
fossiliferous  layer,  which  is  at  the  bottom  of  the  Cincinnati 
group,  is  from  four  to  six  inches  in  thickness.     It  is  strongly 
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impregnated  with  iron  pyrites,  which  soon  decomposes,  on 
exposure  to  the  air,  so  that  the  blocks  which  were  quarried  at 
the  time  the  railroad  was  constructed  are  now  entirely  disinte- 
grated. This  stratum  is  almost  entirely  made  up  of  fragments 
of  fossils,  chiefly  Tellinomya  {Nucida)^  small  Ortlioceratitea^ 
Pleurofomarlay  Murchisonia^  etc.,  together  with  a  great  number 
of  small  pebble-like  concretions  of  a  dark  slaty  material,  and 
nodules  of  pyrites.  The  upper  Nucula  bed  is  similar  in  char- 
acter to  the  lower  one,  being  equally  crowded  with  fossils, 
although  not  quite  as  pyritiferous. 

Three  miles  east  of  Scales'  Mound  station,  on  the  railroad, 
is  another  deep  cut  through  these  rocks,  exposing  twenty-five 
or  thirty  feet  of  shales;  and  about  a  mile  farther  on  still  an- 
other, in  which  nearly  fifty  feet  are  displayed.  The  details 
have  not  been  measured.  The  road  runs  along  between  Scales' 
Mound  and  Apple  river  all  the  way  nearly  on  the  top  of  the 
Galena  limestone,  and  the  cuts  expose  the  lower  beds  of  the 
shales;  but  we  have  failed  to  discover  any  section,  natural  or 
artificial,  which  exhibits  the  passage  of  the  Cincinnati  group 
into  the  Niagara  above.  The  whole  thickness  of  rock  inters 
mediate  between  the  Galena  and  the  Niagara  limestone  is,  of 
course,  preserved  under  the  Mounds,  but  not  a  foot  of  this  por- 
tion of  the  series  is  exposed  about  any  of  them,  except  when 
wells  are  dug  or  other  artificial  excavations  made. 

The  very  interesting  section  of  the  Cincinnati  group,  near 
Channingsville,  Iowa,  on  the  Little  Makoqueta  river,  first 
pointed  out  by  C.  Guilds,  Esq.,  of  Dubuque,  exhibits  about 
twenty-five  feet  of  alternating  beds  of  soft  shales  and  layers, 
crowded  with  OrthoceratUeSy  as  well  as  Tellinomya  {Nucula). 
Layers  made  up  exclusively  of  Orthoceratites^  packed  as  closely 
as  possible,  are  seen  on  the  small  streams  a  few  miles  west  of 
Dubuque,  but  in  no  two  localities  has  precisely  the  same  se- 
quence of  beds  been  remarked. 

The  whole   thickness  of  the   Cincinnati  group  in  North- 
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western  Illinois  is  probably  nowhere  less  than  sixty  feet,  and 
may  be  in  some  cases  as  much  as  one  hundred.  As  its 
junction  with  the  Niagara  limestone  above  has  never  been  seen, 
the  thickness  of  the  series  can  only  be  approximately  arrived 
at  by  measuring  the  gentle  slope  which  it  gives  rise  to  at  the 
base  of  all  the  mounds. 

An  interesting  fact  in  connection  with  this  rock,  and  one 
which  contrasts  it  strongly  with  all  the  other  members  of  the 
geological  series  in  this  region,  is  the  large  quantity  of  bitumi- 
nous matter  which  it  contains,  but  not  uniformly  distributed 
through  it,  since  some  portions  of  the  series  are  much  richer 
than  others,  and  the  amount  of  carbon  present  varies  greatly 
at  diflferent  localities.  A  specimen  from  Savanna,  Illinois, 
examined  by  Messrs.  Chandler  and  Kimball,  was  found  to 
have  the  following  composition : 

Ifuoluble  in  Chlorohydrie  acid: 

Clay  and  sand 73.57 

Carbon 15.03 

Hydrogen 1.G5 

Oxygen 5.39 

22.07 

Soluble  in  acid: 

Carbonate  of  lime 1.29 

Carbonate  of  magnesia 7G 

Alumina  and  protoxide  of  iron 2.79 

100.48 

Other  specimens  of  shale  from  various  other  localities  were 
found  to  contain  from  five  to  fifteen  per  cent,  of  organic  matter, 
and  the  larger  portion  of  those  examined  take  fire  and  burn 
with  a  brilliant  flame  when  heated  in  the  crucible. 

The  shales  of  the  Cincinnati  group  in  the  lead  region  are 
entirely  destitute  of  any  accidental  minerals  so  far  as  known; 
no  instances  have  ever  been  observed  of  the  lead  bearing 
crevices  extending  up  into  this  rock,  and  the  causes  which 
produced  the  deposition  of  the  ores  so  abundant  in  the  group 
immediately  below  must  have  ceased  to  operate  before  the 
shales  were  formed. 
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The  paleontological  affinities  of  this  group  of  strata  are  with 
the  rocks  occupying  the  same  position  in  New  York,  but  how 
far  the  species  are  identical  remains  to  be  investigated.  The 
lithological  characters  and  the  minute  details  of  organic  forms 
are  subject  to  many  changes  over  so  extensive  an  area  as  that 
embraced  between  the  east  and  the  west ;  but  the  general  order 
of  sequence  remains  the  same,  and  the  principal  groups  are 
traced  in  an  unbroken  series  from  New  York  into  Canada,  and 
thence  along  the  shores  of  Lakes  Huron,  Superior  and  Michi- 
gan into  the  Valley  of  the  Mississippi,  presenting  one  of  the 
finest  fields  for  the  study  of  the  Silurian  groups  which  the 
world  affords  to  the  geologist.  There  is  a  rich  material  here 
for  years  of  elaborate  investigation. 

Above  the  Cincinnati  group  we  find  next  in  order,  every 
where  in  the  lead*  region  and  its  vicinity,  a  heavy  mass  of 
dolomite,  the  third  in  order,  which  from  its  thickness  and  per- 
sistency of  lithological  and  paleontological  characters  over  a 
wide  area  in  the  northwest  deserves  especial  notice.  It  is  the 
rock  to  which,  prior  to  the  recognition  of  the  Cincinnati  group 
in  this  region,  the  name  of  the  "Coralline  and  Pentamerus 
beds  of  the  Upper  Magnesian,"  was  given.  As  the  general 
appearance  and  chemical  composition  of  the  rock  forming  this 
series  of  beds  is  almost  identical  with  that  of  the  Galena  lime- 
stone, and  as  the  group  of  strata  separating  them  in  so  marked 
a  manner  was  not  noticed,  it  was  natural  that  the  whole  series 
from  the  bottom  of  the  Galena  limestone  to  the  top  of  the  rocks 
in  question  should  be  grouped  together,  and  the  name  of  "  Cliff 
limestone "  was  that  first  given,  in  reference  to  the  peculiar 
denudation  which  has  taken  place  in  the  district  occupied  by 
these  rocks,  which  exposes  them  in  abrupt  and  picturesque 
bluffs  or  cliffs  along  the  principal  streams.  In  the  same  way 
the  term  "Upper  Magnesian"  was  applied,  in  contradistinction 
to  the  Lower  Magnesian,  and  these  terms  are  still  in  general 
use  among  the  miners,  the  former  being,  however,  limited  to 
—24 
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the  lead  bearing  beds.  As  the  paleontological  diflferenees 
between  the  Galena  limestone  and  the  upper  beds  of  the  "Cliff 
limestone  "  were  too  evident  to  escape  recognition,  the  former 
rock  was  called  the  "lead  bearing  beds,"  and  the  other  the 
"Coralline  and  Pentamerus  beds"  of  the  Upper  Magnesian. 
Dr.  Percival,  in  his  reports,  to  escape  confusion,  has  retained 
the  term.  Upper  Magnesian,  for  the  lead  bearing  dolomite  beds, 
and  has  applied  that  of  "  Mound  limestone  "  to  the  rock  above 
the  Cincinnati  group,  since  it  is  found  every  where  in  the  lead 
region  capping  the  mounds.  As,  however,  the  rock  in  question 
is  continuous  with  that  described  by  the  geologists  of  the  New 
York  Survey  as  the  Niagara  limestone,  and  as  a  large  number 
of  identical  and  closely  allied  fossils  occur  through  the  whole 
range  of  the  formation  from  New  York  to  the  Mississippi,  it  is 
in  every  respect  proper  to  apply  the  same  •name  to  the  same 
rock  in  its  eastern  and  western  extension,  and  hence  we  shall 
follow  Prof.  Hall  in  calling  it  the  Niagara  limestone.^ 

Although  occupying  but  a  very  small  area  in  the  lead  region 
proper,  this  formation  is  one  which  covers  a  vast  area  in  the 
northwest.  It  is  largely  developed  in  Eastern  Wisconsin,  form- 
ing a  belt  from  thirty  to  fifty  miles  wide  along  the  west  shore  of 
Lake  Michigan,  and  extending  down  into  Northern  Illinois 
where  it  covers  an  extensive  area.  It  stretches  across  the 
Mississippi  into  Iowa,  and  trending  to  the  northwest  passes 
into  Minnesota,  where  it  has  not  yet  been  traced  out  with 
accuracy;  but  it  probably  covers  an  immense  expanse  in  the 
far  northwest,  and  is  the  most  important  group  developed  in 
that  far  off  region. 

In  its  lithological  character  the  Niagara  limestone,  as  devel- 
oped in  the  Mississippi  Valley,  is  quite  homogeneous ;  indeed, 
there  is  little  difference  in  its  chemical  composition  from  the 
bottom  to  the  top  of  the  series  anywhere  between  the  St. 
Mary's  river  and  Minnesota.  It  is  essentially  a  pure  dolomite, 
generally  containing  the  carbonates  of  lime  and  magnesia  in 
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almost  exactly  the  proportions  required  by  one  atom  of  each, 
although  occasionally  showing  a  small  excess  of  lime.  The 
amount  of  insoluble  clay  and  sand  which  it  contains  is  gen- 
erally very  small ;  it  is  sometimes  less  than  one  per  cent.,  and 
rarely  exceeds  three  or  four. 

As  developed  in  the  vicinity  of  the  lead  region  this  rock  is 
of  a  light  yellowish-gray  color,  varying  in  shade  somewhat 
according  as  it  has  been  more  or  less  exposed  to  the  atmos- 
phere, and  the  amount  of  iron  which  it  contains,  which, 
however,  is  quite  small  even  in  the  most  ferruginous  varieties. 
Its  texture  is  more  uniform  and  less  crystalline  than  either  the 
Lower  Magnesian  or  the  Galena  limestones,  and  it  is  more 
regularly  and  thinly  bedded.  Still,  in  hand  specimens  it  would 
be  impossible  to  distinguish  these  three  great  dolomitic  rocks 
from  each  other.  Tlie  Niagara  limestone  being  of  a  more  uni- 
form texture  does  not  weather  so  unequally,  or  form  such 
fantastic  and  picturesque  ridges  and  outliers,  when  deeply  cut 
into  by  streams.  Like  the  other  Magnesian  rocks  in  the  lead 
region,  it  is  abundantly  supplied,  especially  in  its  middle  and 
lower  portion,  with  siliceous  nodules  or  flints  which  are  usually 
arranged  in  layers  parallel  with  the  stratification.  These 
flinty  beds  are  particularly  abundant  in  the  middle  portion  of 
the  series ;  where  they  are  absent  the  rock  is  well  adapted  for 
building  purposes,  as  it  splits  and  dresses  well,  and  is  of  a  fine 
color,  as  well  as  very  durable ;  it  is  extensively  quarried  on 
the  mounds,  especially  on  WaddelFs,  near  Galena,  although 
not  free  from  flints  in  the  beds  exposed  here.  This  tendency 
to  silicification  exhibits  itself  through  the  whole  of  the  series, 
in  the  fact  that  the  numerous  corals  which  it  contains  have  all 
been  converted  into  silica.  In  the  West  Blue  Mound  a  thick- 
ness of  over  150  feet  has  been  entirely  converted  into  flint  of 
a  brownish-red  color  from  stains  of  iron.  The  exceeding 
hardness  and  durability  of  this  material  seems  to  have  been 
the  principal  cause  why  this  outlier  of  the  Niagara  has  been 
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left  SO  far  to  the  north,  while  such  extensive  denudation  has 
gone  on  all  around,  leaving  it  elevated  nearly  500  feet  above 
the  general  level  of  the  surrounding  country. 

The  whole  thickness  of  the  Niagara  limestone  in  the  Missis- 
sippi Valley  I  am  unable  to  give,  as  it  is  no  where  left  entire 
in  the  lead  region,  or  exposed  in  its  vicinity  in  its  whole 
thickness,  so  as  to  be  capable  of  being  measured.  In  Iowa  the 
greatest  thickness  observed  in  one  section  was  about  250  feet, 
and  probably  350  feet  may  be  taken  as  an  approximation.  On 
the  mounds  there  is  usually  about  150  feet  of  the  rock  remain- 
ing, but  as  its  junction  with  the  shale  below  is  never  exposed, 
it  is  difficult  to  give  any  exact  figures.  On  the  West  Blue 
Mound  the  thickness  of  the  Niagara  limestone  appears  to  be 
nearly  200  feet.  On  the  Sinsinnewa  there  is  a  little  over  125 
feet  of  this  rock. 

The  outcrop  of  the  Niagara  limestone  in  and  around  the 
lead  region  forms  the  most  marked  feature  in  its  topography,  as 
already  remarked;  and  taken  in  connection  with  the  curious 
outliers  of  this  rock,  known  as  the  Mounds,  shows  what  an 
extensive  denudation  has  been  going  on  over  this  part  of  the 
country. 

Coming  into  the  lead  region  from  the  east  or  north,  we  find 
the  first  evidence  of  the  existence  of  the  Niagara  limestone  in 
the  two  Blue  Mounds,  the  west  one  of  which  is  elevated  486 
feet  above  the  village  of  Pokerville,  at  its  base,  and  1151  feet, 
nearly,  above  Lake  Michigan,  being  the  highest  ground  in 
Southern  Wisconsin.  It  is  about  30  miles,  in  a  southwest 
direction,  before  we  come  to  the  next  outliers  of  the  Niagara — 
the  Platte  Mounds,  as  they  are  called — three  isolated  eminences, 
two  of  which  are  about  150  feet  above  their  bases  and  700  feet 
above  Lake  Michigan.  Sinsinnewa  Mound,  in  the  southwest 
comer  of  Wisconsin,  is  the  only  other  isolated  knob  of  the 
Niagara  in  that  State.  It  is  591  feet  above  the  lake,  and  not 
far  from  200  feet  above  the  general  level  of  the  region  at  its 
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base.  Crossing  the  Mississippi  into  Iowa,  we  find  a  single  out- 
lier of  this  rock  a  few  miles  in  advance  of  the  main  line  of 
outcrop,  and  called  Sherald's  Mound.  The  Galena  limestone 
rises  above  the  river,  as  we  ascend  the  Mississippi,  near  Belle- 
vue,  and  forms  bluffs  directly  on  the  river,  which  rapidly  in- 
crease  in  height,  attaining  their  maximum  at  Dubuque,  where 
the  whole  thickness  of  the  rock  is  exposed,  about  250  feet. 
Above  the  bluffs  of  the  Galena  limestone  is  a  gently  sloping 
plain,  extending  back  from  the  river  for  a  short  distance  and 
underlaid  by  the  Cincinnati  group.  Rising  above  this,  in  a 
steep  and  frequently  precipitous  escarpment,  is  the  outcrop  of 
the  Niagara,  which,  with  many  irregularities  and  deeply  cut 
into  by  the  stream  coming  into  the  Mississippi,  extends  along 
close  to  that  river  as  far  as  the  mouth  of  the  Catfish.  From 
this  point,  owing  to  the  bend  of  the  river,  the  line  of  the  bluffs 
marking  this  rock  is  thrown  back  from  six  to  eight  miles  into 
the  interior,  but  gradually  approaches  the  river  again  near 
Buena  Vista;  then  bends  round  and  keeps  to  the  south  of  Tur- 
key river,  and  stretches  itself  towards  the  far  Northwest. 
This  outcrop  is  everywhere  a  marked  feature  in  the  topography 
of  the  district,  as  it  causes  a  sudden,  almost  precipitous  rise  of 
from  250  to  300  feet,  with  the  gentle  slope  of  the  Cincinnati 
group  at  its  base,  and  with  its  irregularities  of  outline  caused 
by  unequal  denudation.  Beyond  this  to  the  northwest  there 
is  little  to  break  the  monotony  of  the  surface,  and  the  lines  of 
junction  of  the  different  geological  groups,  instead  of  being  thus 
boldly  marked,  are  very  obscure,  and  only  to  be  approximately 
made  out. 

In  Illinois,  in  that  part  of  it  which  is  comprised  on  the  geo- 
logical map  accompanying  this  Report,  the  area  occupied  by 
the  Niagara  will  be  seen  represented  by  the  neutral  tint  of 
color,  the  Cincinnati  group  being  colored  green  and  the  Galena 
limestone  imibcr.  The  principal  body  of  the  rock  lies  between 
Small  Pox  creek  and  Apple  river,  although  deeply  cut  into  by 
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the  streams  which  run  across  this  part  of  the  district  to  the 
south  southeast-  The  surface  covered  by  this  rock  is  quite 
broken,  intersected  by  numerous  ravines,  and  is  pretty  well 
timbered  with  a  variety  of  oaks  and  other  forest  trees.  It  is, 
as  yet,  but  sparsely  settled.  In  the  valleys  of  Apple  riv^r  and 
Bush  creek,  and  in  all  the  region  drained  by  their  head  waters, 
the  larger  part  of  the  surface  is  covered  by  the  Galena  lime- 
stone, while  occasional  mounds  capped  with  the  Niagara  diver- 
sify the  surface,  and  the  higher  grounds  between  the  streams 
have  some  remains  of  the  Cincinnati  group  upon  them,  the 
exact  extent  of  which  can  only  be  conjectured,  as  this  rock  is 
never  exposed  except  in  artificial  excavations.  The  main  body 
of  the  Niagara  lies  to  the  south  of  Bush  and  Yellow  creeks,  as 
represented  on  the  map. 

The  most  northeasterly  outcrop  of  the  Niagara  in  this  region 
is  at  Waddam's  Grove,  between  Nora  and  Lena  stations,  on 
the  Illinois  Central  Bailroad.  The  larger  part  of  the  upper 
strata  on  the  elevated  ground  at  the  Grove,  which  forms  a  low, 
flat,  but  narrow  ridge,  extending  along  for  two  miles  in  a 
northwest  and  southeast  direction,  belong  to  the  upper  portion 
of  the  Cincinnati  group,  namely :  the  yellow  argillaceous  dolo- 
mite, which  is  characterized  by  an  abundance  of  C/icetetes  petro- 
p6litanx(s;  also,  Ortkis  occidentalia  and  Aaaphua  canalisy  [laotelics 
(figas.)  The  CJicetetes  occurs  in  hemispherical,  flattened,  dis- 
coidal  and  branching  forms,  and  are  very  numerous.  Below 
these  yellow,  argillaceous,  dolomitic  strata  the  blue  shales  have 
been  sunk  into  in  several  places,  in  digging  wells,  so  that  the 
relation  of  the  two  can  be  made  out,  although  the  whole  thick- 
ness of  the  formation  was  not  ascertained.  There  are  two 
points  on  the  Mound  a  little  higher  than  the  rest  of  the  ridge, 
where  the  beds  of  passage  into  the  Niagara  are  seen  in  place 
in  the  form  of  heavy  bedded  yellow  dolomitic  strata,  with  shaly 
partings  without  fossils.  The  northwestern  summit  is  the 
higher  of  the  two,  and  about  this  are  seen  several  large  frag- 
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mente  of  characteristic  clierty  Niagara  dolomite,  containing 
large  masses  of  flints.  The  flints  are  also  seen  scattered  over 
the  surface  on  both  the  higher  points  of  the  ridge. 

Proceeding  southwest  from  Waddam's  Grove,  we  find  indica- 
tions of  a  low  axis  of  upheaval,  or  an  undulation  of  the  strata, 
trending  southeast  and  northwest,  in  a  line  of  elevated  ground 
running  from  the  head  waters  of  Yellow  river  towards  Scales' 
Mound.  The  most  southeasterly  of  these  elevations  is  Sim- 
mon's Mound,  which  is  a  little  south  of  the  comer  of  townships 
twenty-seven  and  twenty-eight,  ranges  four  and  five  east.  This 
is  a  narrow  ridge,  running  east  and  west,  and  capped  by  about 
fifty  feet  of  the  Niagara  limestone,  in  which  a  vain  search  has 
been  made  for  lead. 

About  one  mile  and  a  half  to  the  northwest  of  Simmon's  is 
Rice's,  and  still  further,  Benton's  Mound,  where  there  is  a 
thickness  of  perhaps  126  feet  of  the  Niagara.  There  are  some 
cave-like  openings  of  small  dimensions  on  this  mound,  which 
have  been  fruitlessly  explored  for  ore.  The  rock,  at  the  sum- 
mit, is  a  yellowish-gray  crystalline  dolomite. 

Powers'  Mound  is  on  the  line  between  sections  five  and  six, 
township  twenty-eight,  range  four  east.  It  was  not  particu- 
larly examined. 

Paige's  Mound  is  chiefly  in  the  southeast  quarter  of  section 
thirty-six,  township  twenty-nine  north,  range  four  east.  There 
is  a  lime  kiln  and  quarry  near  the  summit,  where  the  upper 
trilobitiferous  layers  of  the  Cincinnati  group  are  exposed. 
Specimens  obtained  here  of  an  argillaceous  dolomite  are  filled 
with  fragments  of  Asaphua.  The  blue  shales  are  not  exposed, 
but  were  said  to  have  been  struck  in  a  well  near  the  base  of 
the  mound. 

Bean's  Mound,  near  Apple  river,  about  one  mile  southeast 
of  the  railroad  station,  exhibits  the  lower  beds  of  the  Niagara. 

Wood's  Mound,  on  the  line  between  sections  thirty-four  and 
thirty-five,  township  twenty-nine,  range  three  east,  is  a  small 
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circular  outlier,  capped  by  the  Niagara.     Hudson's  Mound  is 
on  section  twenty-eight  of  the  same  town. 

To  the  north  of  Scales'  Mound  station,  and  near  the  State 
line,  is  Charles'  Mound,  a  long,  narrow  ridge,  running  east  and 
west,  and  capped  with  a  considerable  thickness  of  the  Niagara. 
Handsome  specimens  of  Heliolites  were  obtained  here  in  a  gray- 
ish thin  bedded  dolomite.  This  mound  is  supposed  to  be  the 
highest  point  in  the  State  of  Illinois.  By  my  barometrical 
measurement  it  was  found  to  be  295  feet  above  the  railroad 
track  at  the  station,  which  is  656  feet  above  low  water  mark 
in  the  Ohio  river,  at  Cairo,  which  is  given  as  275  feet  above 
high  tide  in  the  Gulf  of  Mexico.  This  would  make  the  eleva- 
tion of  Charles'  Mound  1226  feet  above  tide  water. 

Scales'  Mound,  which  also  exposes  a  thickness  of  over  100 
feet  of  the  Niagara,  in  the  form  of  a  thin  bedded  gray  dolomite, 
is  211  feet  above  the  railroad  track,  and  consequently  1142  feet 
above  tide  water.  The  summit  level  of  the  road  between 
Apple  river  and  Scales'  Mound  is  805  feet  above  the  Ohio  river 
at  Cairo  and  1080  above  the  sea  level. 

Passing  from  Scales'  Mound  towards  Galena  the  main  outcrop 
of  the  Niagara  keeps  to  the  south  of  Small  Pox  creek,  forming 
a  precipitous  bluff  of  from  .150  to  250  feet  in  height,  but  ex- 
ceedingly broken  and  irregular  in  its  outline.  Where  inter- 
sected by  streams  it  is  deeply  cut  into  and  left  in  the  forks 
between  them  in  narrow  rocky  ridges,  affording  many  pic- 
turesque landscapes  when  combined  with  the  undulating  and 
richly  fertile  slope  of  the  Cincinnati  group  below.  The  outliers 
of  the  Niagara  assume  a  great  variety  of  forms,  but  are 
always  graceful  in  their  outlines,  and  as  they  are  usually 
crowned  with  fine  forest  trees,  they  contrast  most  charmingly 
with  the  rocky  bluffs  of  the  Galena  limestone. 

There  is  a  broken  ridge  with  occasional  mounds,  running 
along  parallel  with  the  Small  Pox  creek,  and  from  one  to  two 
miles  to  the  northwest  of  it.     These  mounds  are  very  conspic- 
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uous  objects  as  seen  from  the  city  of  Galena.  Waddell's  Mound 
is  a  semi-circular  ridge,  with  the  concave  side  turned  towards 
the  city;  it  is  chiefly  on  the  southwest  quarter  of  section 
twenty-two,  about  a  mile  east  of  Galena,  and  is  capped  by  over 
a  hundred  feet  in  thickness  of  the  Niagara  limestone,  in  which 
a  few  corals  are  found,  of  which  Halysitea  catenulatus  is  the 
most  striking.  A  small  brachiopod  resembling  Lepiocoelia 
planoconvexa  was  found  here ;  also  a  number  of  fragments  of 
crinoids  in  a  very  imperfect  condition.  The  elevation  of  Wad- 
dell's Mound  was  found  to  be  484  feet  above  Fever  river  at  its 
usual  summer  stage  of  water,  and  four  feet  higher  than  the 
lowest  water  mark,  as  was  said. 

Pilot  Knob  is  another  conspicuous  land  mark  in  this  vicinity 
and  is  an  object  familiar  to  those  navigating  the  river,  as  a 
guide  to  the  mouth  of  Fever  river ;  it  is  a  conical  eminence, 
quite  conspicuous  from  its  isolated  condition  near  the  Missis- 
sippi, and  aflfording  from  its  summit  a  most  beautiful  and 
extensive  view  of  the  Mississippi  river  from  Dubuque  to 
Belle vue,  with  the  region  to  the  north  and  northeast  as  far  as 
the,  Platte  and  Blue  Mounds.  The  Pilot  Knob  was  found  to 
be  429  feet  above  Fever  river,  by  barometrical  measurements. 

Although  the  Niagara  limestone  has  been  repeatedly  explor- 
ed and  dug  into  for  lead  ore,  an  instance  has  never  come  under 
my  observation  where  any  has  been  found;  and  I  have  no 
authentic  accounts  of  any  such  occurrence  in  this  rock. 
Although  this  dolomite  is  so  closely  allied  in  its  lithological 
character  to  the  proper  lead  bearing  rock,  yet  it  is  entirely 
destitute  of  the  useful  ores  which  that  contnins.  Farther  west 
in  Iowa,  on  the  Makoqueta  river,  the  occurrence  of  numerous 
nodules  of  brown  iron  ore,  altered  from  pyrites,  has  given  rise 
to  the  idea  that  the  Niagara  limestone  might  contain  workable 
beds  of  that  ore ;  but  nothing  has  been  discovered  as  yet  to 
justify  that  opinion. 

As  a  quarry  rock,  this  dolomite  mass  is  of  considerable  value, 
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especially  when  not  injured  by  the  presence  of  flinty  nodules. 
It  is  also  extensively  burned  for  lime,  at  localities  where  fuel 
is  abundant,  as  is  almost  always  the  case  on  and  around  the 
mounds. 

We  have  thus  passed  in  review  all  the  groups  of  strata 
which  are  found  in  the  lead  region  of  Illinois  and  its  vicinity. 
There  is  no  rock  higher  in  the  series  than  the  Niagara  lime- 
stone, coming  to  the  surface  on  the  Mississippi  river,  until  we 
reach  the  vicinity  of  the  Upper  Rapids ;  where  Devonian  rocks 
make  their  appearance. 

The  general  dip  oT  the  rocks  in  this  region  is  to  the  south 
west;  but  there  are  many  undulations  and  irregularities.  From 
Galena  to  Scales'  Mound  there  is  a  rapid  rise  of  fhe  strata, 
which  continues  on  to  Apple  river,  where  the  top  of  the  Galena 
limestone  is  from  200  to  250  feet  higher  than  it  is  at  Galena. 
These  flexures  of  the  formations  do  not  appear  to  have  been 
accompanied  by  faults  or  actual  ruptures  of  the  strata;  at  least 
no  evidence  of  anything  of  the  kind  has  been  detected. 

Mode  of  Occurrence  of  the  Lead  Ore. 

By  the  "mode  of  occurrence"  is  meant  the  peculiarities  of 
form  and  arrangement  of  any  deposit  of  ore,  and  its  relations 
to  the  rocks  in  which  it  is  imbedded  or  inclosed;  in  short,  it 
should  comprehend  all  that  is  required  to  be  known  in  order  to 
enable  one  to  form  a  correct  idea  of  the  probable  extent  and 
value,  and  the  best  method  of  working  the  deposits  in  question. 
We  propose,  then,  to  set  forth  briefly  in  this  section  the  most 
important  facts  in  regard  to  the  occurrence  of  the  ores  of  lead 
in  Northwestern  Illinois,  referring  at  the  same  time  for  fuller 
information  in  regard  to  the  whole  lead  region  to  a  more  vol- 
uminous report  furnished  to  the  State  of  Wisconsin  in  1860, 
and  published  in  1862. 

The  only  metal  which  has  yet  been  the  object  of  mining 
enterprise,  in  the  mineral  region  of  the  Upper  Mississippi,  is 
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Lead.  Considerable  quantities  of  Zinc  ore  do  indeed  occur  in 
some  parts  of  that  district,  but  they  have  never  been  raised, 
except  accidentally  in  mining  for  lead ;  and  it  is  only  within 
the  last  year  or  two  that  any  portion  of  the  large  amount  of 
zinc  ore  accumulated  on  the  surface  has  been  attempted  to  be 
utilized.  Zinc  smelting  works  have  been  erected  at  La  Salle 
and  Mineral  Point,  Wisconsin,  and  some  of  the  metal  actually 
smelted  at  the  latter  place,  although  the  operation  has  not  been 
on  the  whole,  a  successful  one,  and  is  now  for  a  time  suspended. 
In  regard  to  the  La  Salle  works,  I  have  not  been  informed 
whether  the  furnaces  have  ever  been  completed,  and  the  man- 
ufacture of  the  metal  actually  commenced.*  In  the  Wisconsin 
Report,  above  mentioned,  I  have  given  the  reasons  somewhat 
at  length,  why  I  believed  the  smelting  of  zinc  ores  could  not 
be  carried  on  profitably,  at  present,  in  the  lead  region,  and 
I  ijeed  here  only  repeat  that,  although  zinc  can  be  made  at  the 
west,  yet  the  facilities  are  not  sufficient  in  the  way  of  the  cost 
of  the  ore  and  fuel,  abundance  of  capital,  and  nearness  to  a 
market,  to  enable  the  work  to  be  carried  on  profitably  in  com- 
petition with  the  establishments  of  Belgium  and  Silesia,  or 
even  with  those  of  New  Jersey  and  Pennsylvania.  The  ores 
of  zinc  are  very  abundantly  distributed  over  the  world,  but  it 
is  only  under  very  favorable  circumstances  that  they  can  be 
smelted  with  profit;  and  a  few  regions  where  abundance  of  the 
ore,  of  coal,  and  other  advantages  are  combined,  have  a  mo- 
nopoly of  the  business. 

But  as  the  quantity  of  zinc  ore  associated  with  that  of  lead 
in  the  Illinois  portion  of  the  lead  region  is  comparatively 
trifling,  the  matter  is  of  very  little  importance  to  this  State, 
except  as  affording  a  market  for  our  coal.  The  occurrence  of 
zinc  ores  in  the  lead  region  in  considerable  quantity  is  almost 
exclusively  confined  to  deposits  in  the  lower  beds  of  the  Galena 
limestone,  and  especially  in  the  Blue,  at  a  lower  horizon,  geo- 


*The  Zinc  works  at  La  Salle  are  in  successful  operation  at  this  time. — A.  H.  W. 
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logically,  than  has  been  Worked,  or  than  is  believed  to  be 
workable,  in  Northwestern  Illinois.  There  is,  therefore,  no 
reason  to  suppose  that  the  metal  will  ever  become  of  impor- 
tance in  that  section,  and  our  inquiries  need  not  be  farther 
directed  to  its  occurrence,  except  as  incidentally,  in  connection 
with  that  of  the  lead. 

The  only  ore  of  lead  which  occurs  in  any  noticeable  quantity 
any  where  in  the  lead  region  is  the  sulphuret^  the  galena  of  the 
mineralogists,  imiversally  called  "mineral"  by  the  miners  of 
that  district.  When  perfectly  pure  and  free  from  rock,  it  con- 
tains 86.6  parts  of  lead  and  13.4  parts  of  sulphur,  in  the 
hundred.  According  to  the  size  of  the  masses  of  ore,  and  their 
arrangement  in  crystalline  groups,  the  diflferent  varieties  are 
distinguished  by  the  miners,  and  called  by  names  which  ex- 
plain themselves,  such  as  "chunk,"  "dice,"  "cog,"  and 
"  sheet "  mineral.  The  galena  of  the  Upper  Mississippi  region 
is  always  crystallized  when  it  has  had  a  vacant  space  in  which 
to  develop  its  crystalline  planes,  and  never  occurs  in  granular 
or  fibrous  forms.  Ores  from  the  lead  mines  of  Southern  Illi- 
nois, in  Hardin  and  Massac  counties,  and  which  occur  in  the 
Mountain  limestone,  on  the  other  hand,  have  a  granular  and 
fibrous  structure,  quite  unlike  any  specimens  ever  obtained 
from  the  northern  part  of  the  State. 

As  silver  is  almost  invariably  associated  with  galena,  and 
often  in  sufficient  quantity  to  pay  for  separating,  the  lead  ore 
of  the  Northwest  has  been  frequently  examined  for  this  metal, 
but  has  never  been  found  to  contain  enough  of  it  to  be  of  im- 
portance ;  indeed,  only  the  minutest  trace  of  silver  is  present 
in  most  of  the  specimens  from  this  region  which  have  been 
assayed.  The  galena  from  Southern  Illinois,  on  the  other 
hand,  although  not  rich  in  silver,  has  enough  of  it  to  be  worth 
separating,  under  favorable  circumstances.  The  following  are 
the  results  of  some  assays  made  by  Messrs.  Chandler  and 
Kjmball,  at  my  request : 
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LOCAUTT.  Per  cent,  of  silver    Per  cent,  of  silver    Troy  os.  silver 

in  the  ore.  in  the  lead.         in  aiiOO  lb.  lead. 

Roseclare,  Ills 0.0283  0.0326  9J 

Massac  county,  Ills 0.0043  0.00496  1  2-5 

Mineral  Point,  Wis 0.0088  0.0101  3 

Rockville,  Wis 0.00038  0.00043  | 

Marsdcn  Lode,  Ills 0.00022  0.00025  1-14 

All  the  assays  which  have  ever  been  made  of  the  lead  ore 
of  the  Upper  Mississippi  region  prove  it  to  be  very  poor  in  silver. 
That  from  Mineral  Point,  yielding  three  ounces  to  the  2000 
pounds,  is  the  richest  yet  assayed.  If  there  was  reason  to 
believe  that  the  ore  of  lead  occurring  in  Southern  Illinois 
existed  in  any  considerable  quantity,  the  question  of  the  ex- 
istence of  silver  in  connection  with  it  would  be  one  of  impor- 
tance. There  seems  to  be  little  reason  to  suppose,  however; 
that  this  is  the  case,  although  I  cannot,  in  this  instance,  speak 
from  personal  examination  of  the  localities. 

All  mining  engineers  who  have  been  accustomed  to  deep 
mining,  in  other  parts  of  the  world,  are  astonished,  on  visiting 
the  Upper  Mississippi  lead  region,  to  find  that  the  mines  have 
never,  in  any  instance,  been  carried  to  any  great  depth ;  that 
in  a  large  majority  of  cases  they  have  been  wrought  for  a  lim- 
ited time  only,  and  have  then  been  abandoned;  that  many  of 
them  have  been,  for  a  certain  period,  exceedingly  remunerative, 
a  large  amount  of  ore  having  been  raised  with  a  small  expendi- 
ture; that  instead  of  a  large  body  of  miners,  working  under  a 
company  with  a  costly  plant  (as  the  machinery  and  fixtures  of 
a  mine  are  called),  there  will  be  usually  only  a  small  number 
of  men  employed  in  any  one  crevice,  and  in  a  majority  of  cases 
only  two;  and  that  their  machinery  will  be  limited  to  a  wind- 
lass and  a  bucket,  with  the  addition  of  the  simplest  mining 
tools.  It  is  natural  enough,  perhaps,  for  those  who  have  not 
looked  into  the  matter  closely,  and  examined  the  region  and 
the  mode  of  occurrence  of  its  ores,  to  suppose  that  this  system 
of  mining  is  something  for  which  the  miners  themselves  are 
responsible,  and  not  the  nature  and  extent  of  the  deposits. 
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With  this  opinion  we  are  entirely  unable  to  concur,  believing, 
as  we  do,  that  the  nature  of  the  mining  operations  here  followed 
is  in  strict  accordance  with  what  is  demanded  by  the  nature  of 
the  deposits  worked,  and  that,  although  some  changes  may  be 
made  for  the  better  in  this  respect,  in  the  main  the  same  system 
will  be  pursued  for  a  long  period  to  come,  or  until  the  conditions 
of  value  of  labor,  ore,  etc.,  shall  have  greatly  changed  from 
what  they  now  are.  To  maintain  that  the  ore  deposits  of  the 
Northwest  are  continuous  in  depth,  and  can  be  worked  down- 
wards indefinitely,  is  to  ignore  all  the  characteristic  features  of 
the  lead  region,  and  to  attempt  to  convict  all  the  miners  who 
have  worked  here  of  imbecility.  In  some  cases  it  is,  indeed, 
true  that  valuable  bodies  of  ore  have  been  left  going  down,  on 
account  of  water  and  the  necessary  expense  to  be  incurred  in 
removing  it;  but  this  is  because  the  general  experience  in  this 
region  has  fully  impressed  the  miners  with  the  belief  that,  in  a 
large  majority  of  cases,  the  outlay  required  for  the  costly  ma- 
chinery, with  which  deep  mines  are  kept  free  from  water,  will 
not  be  reimbursed,  as  the  distance  to  which  the  crevices  can 
be  followed,  and  ore  found  in  them,  is  always  limited,  and  does 
not  generally  extend  far  below  the  point  at  which  the  water 
becomes  too  abundant  to  be  kept  under  by  simple  machinery. 
No  lead  bearing  crevice  has  ever  been  traced  into  the  Upper 
Sandstone  for  more  than  a  few  inches,  at  the  most,  in  any  part 
of  the  lead  region;  and  within  the  limits  of  Illinois  we  have  no 
evidence  even  that  the  Blue  limestone  contains  any  workable 
or  productive  deposits  of  ore,  although  farther  north  this  rock 
can  be  worked  with  profit.  Tlierefore  the  extreme  limits  in 
depth  to  which  a  mine  might  be  carried,  if  extended  from  the 
top  of  the  productive  rock  to  the  bottom  of  that  portion  of  the 
strata  in  which  any  workable  deposit  of  ore  has  been  found, 
would  be  onlv  about  325  feet,  which  is  the  thickness  of  the 
Galena  and  Blue  limestones,  where  each  is  fully  developed  and 
no  portion  removed  by  denudation.     In  point  of  fact,  however. 
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no  mine  has  ever  been  wrought  to  anything  like  that  depth, 
since,  in  the  region  where  the  whole  body  of  Galena  limestone 
remains,  as  near  Dubuque  and  Fairplay,  there  has  never  been 
any  discovery  of  importance  made  in  the  lower  part  of  that 
rock,  and  much  less  in  the  Blue  limestone;  although  both  are 
exposed,  in  natural  sections,  on  the  rivers,  so  that  if  this  part 
of  the  series  w^as  metalliferous,  there  would  be  no  difficulty  in 
ascertaining  the  fact.  The  deepest  workings  in  the  lead  region 
are  near  Dubuque,  but  I  know  of  no  instance  in  which  they 
have  exceeded  180  feet,  w^hile,  in  a  large  majority  of  instances, 
it  is  certain  that  the  whole  mining  ground  is  comprised  within 
less  than  100  feet,  while  the  productive  portion,  or  the  "open- 
ings," as  they  are  called,  occupy  much  less  vertical  space  than 
that.  Some  of  the  heaviest  lodes  near  Galena  have  been  pro- 
ductive chiefly  in  the  upper  opening,  being  high  up  in  the 
Galena  limestone,  and  when  sunk  upon  for  lower  openings 
have  failed  to  give  any  satisfactory  results. 

It  may  be  safely  asserted,  therefore,  that  there  is  no  evidence 
that  the  lead  bearing  crevices  are  continuous  in  deptt,  or  that 
they  can  be  worked  as  persistent  mines.  The  crevices,  although 
in  some  respects  analogous  to  what  are  called  "  true  veins,"  are, 
in  other  important  points,  quite  different  from  that  class  of 
deposits. 

The  ores  of  the  lead  region  are  deposited  in  a  great  variety 
of  forms,  but  the  predominant  ones  are  the  vertical  crevices, 
the  flat  sheet  and  the  flat  opening.  The  vertical  crevice  is 
almost  exclusively  the  characteristic  form  exhibited  in  the  lead 
deposits  which  occur  in  the  middle  and  upper  portions  of  the 
Galena  limestone,  while  the  flat  sheet  and  openings  are  chiefly 
confined  to  the  lower  part  of  that  rock  and  the  Blue  limestone. 
Hence  the  diggings  in  the  vicinity  of  Galena  are  almost  all  of 
the  first  named  class. 

The  term  "crevice"  indicates  a  fissure  in  the  rock,  and  is 
nearly  synonymous  with  the  terms  vein  or  lode,  as  used  in 
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other  raining  districts.  In  this  respect  the  lead  bearing  crevices 
resemble  true  veins,  that  they  are  fissures  in  the  rock,  into 
which  mineral  and  metalliferous  substances  have  been  intro- 
duced. They  differ,  on  the  other  hand,  from  this  class  of 
deposits  in  being  limited  in  depth,  and  also  in  the  nature  and 
arrangement  of  the  limestone  or  gangue — that  is  to  say,  the 
earthy  or  non-metalliferous  minerals  accompanying  the  ore. 
True  veins'are  generally  supposed  to  have  been  formed  by  some 
deep-seated  cause  acting  from  below,  by  which  the  whole  series 
^\  of  rocks  have  been  fissured  from  below  any  point,  attainable  by 

\  ^  '^f'     ^^^^S  operations,  up  to  the  surface.     Thus  mines  opened  on 
*f^fe.*/.thi8  class  of  deposits,  if  productive  in  oixi,  may  be  presumed  to 
.:'2L; "  '  Itpld  downwards,  and  to  be  capable  of  being  worked  to  an 
indefinite  depth.  • 

The  crevices  in  the  lead  region  belong  to  that  class  of  min- 
eral deposits  which  have  sometimes  been  called  "gash  veins," 
a  term  applied  to  masses  of  ore  found  occurring  in  fissures 
confined  to  a  particular  set  of  strata  and  not  continuous  in 
depth;  this  mode  of  occurrence  is  characteristic  of  the  unaltered 
sedimentary  rocks,  and  more  particularly  of  the  dolomites  and 
crystalline  limestones  of  palii^ozoic  age.  These  crevices  are 
supposed  to  have  been  produced  by  some  cause  limited  in  its 
action  to  the  particular  set  of  beds  in  which  they  occur,  and 
hence  they  do  not  extend  into  strata  of  a  different  character 
from  those  in  which  they  originated.  This  is  the  character  of 
the  lead  deposits  in  the  Galena  dolomite ;  but  in  the  Blue 
limestone  the  condition  of  things  is  matcriijjij^  different,  as 
might  be  expected  from  the  different  litiiglogical  character  of 
the  rock.  In  the  Blue  limestone  there  are  no  crevices  with 
openings,  properly  speaking ;  but  only  fissures  or  cracks  lead- 
ing down  to  "fiat  openings,"  or  horizontal  beds  of  mineralized 
rock,  which  have  been  brought  into  this  condition  by  metallif- 
erous solutions  finding  their  way  from  above. 

The  formation  of  the  fissures  in  the  dolomite  was  undoubt- 
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edly  due  to  a  general  cause  acting  throughout  the  whole  extent 
of  the  lead  region,  although  limited  in  vertical  range  to  the 
set  of  beds  forming  a  single  geological  group.  This  we  infer 
from  the  strong  tendency  to  parallelism  in  the  crevices,  which 
is  observed  over  the  whole  district,  and  especially  in  that  part 
of  it  where  the  Galena  limestone  is  most  fully  developed.  A 
glance  at  the  map  or  diagram  of  the  lead  bearing  crevices  in 
the  vicinity  of  Galena,  accompanying  this  Report,  and  still 
more  at  the  larger  diagram  of  the  same  kind,  published  in  the 
Wisconsin  Report,  will  convince  every  one  that  there  is,  every 
where  in  the  lead  region,  a  strongly  marked,  although  not 
absolute,  parallelism  in  the  main  crevices  in  each  district,  and 
that  the  same  statement  holds  good,  taking  the  whole  mining 
region  into  consideration,  although  less  completely  than  where 
a  limited  area  is  observed.  There  is  also,  in  almost  every 
portion  of  the  lead  region  where  the  crevices  are  well  defined, 
a  tendency  to  the  development  of  two  sets  of  fissures  or 
crevices,  one  of  which  is  nearly  at  right  angles  to  the  other; 
one  set,  however,  being  usually  the  productive  one,  while  the 
other  carries  only  a  small  amount  of  ore,  or  none  at  all. 

The  origin  of  these  crevices  seems  to  be  the  same  cause  by 
which  what  are  called  "joints"  by  geologists  have  been  formed 
in  almost  every  variety  of  rock  occurring  in  large,  homo- 
geneous masses,  and  especially  where  a  decided  crystalline 
texture  exists  in  them.  Thus  heavy  strata  of  metamorphic 
limestone,  dolomite,  sandstone,  basalt  and  trap  rock,  are  almost 
invariably  divided  into  prismatic  or  cuboidal  blocks  by  two  or 
more  sets  of  fissures  or  cracks,  which  arc  the  more  perfectly 
developed  and  more  closely  parallel  in  proportion  as  the  mass 
is  more  homogeneous  and  crystalline  in  its  texture.  In  the 
dolomitic  rocks  of  the  l,ead  region  we  have  all  the  conditions 
which  oisually  occur  in  the  formation  of  a  well  developed 
jointed  structure,  and  it  is  to  this  class  of  phenomena  that  we 
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are  inclined  to  refer  the  lead  bearing  crevices  of  the  district 
under  consideration. 

Not  only  is  there  this  tendency  to  a  jointed  structure  in  the 
Galena  dolomite  and  the  consequent  formation  of  two  sets  of 
fissures  in  the  lead  region ;  but  it  is  also  a  marked  feature  of 
the  district  that  the  fissures  have  an  approximately  east  and 
west  or  north  and  south  direction ;  a  fact  which  is  every  where 
recognized  by  the  miners,  and  which  is  of  great  practical  im- 
portance. An  examination  of  the  crevice  maps  accompanying 
this  report  will  show  that  the  variation  from  a  true  east  and 
west  course  in  the  principal  lead  bearing  crevices  in  the  vicin- 
ity of  Galena,  is  rarely  more  than  a  few  degrees  j  the  same  is 
true  of  the  larger  part  of  the  ranges  in  the  Vinegar  Hill  dig- 
gings. All  through  the  mining  districts,  indeed,  in  Wisconsin 
and  Iowa,  as  well  as  in  Illinois,  the  heaviest  diggings  will 
usually  be  found  on  crevices  varying  but  little  from  east  to 
west  in  their  general  direction.  Some  groups  of  crevices  vary 
as  much  as  fifteen  or  twenty  degrees  from  a  true  east  and  west 
course ;  but  this  only  in  exceptional  cases. 

The  norths  and  souths,  on  the  other  hand,  or  those  crevices 
which  have  a  course  approximating  to  the  meridian,  are  much 
less  important,  although  these,  in  some  instances,  are  the  main 
productive  ones  of  portions  of  the  lead  region.  Thus,  in  Illi- 
nois, the  Council  Hill  diggings  are  chiefly  worked  on  sets  of 
crevices,  which  run  from  ten  to  thirty  degrees  to  the  east  of 
north,  while  those  having  an  approximate  east  and  west  course, 
are  very  subordinate  in  importance.  In  the  other  sub-districts 
in  Illinois  the  norths  and  souths  are  rarely  productive,  and  are 
usually  mere  seams  or  cracks  in  which  but  little  ore  has  been 
deposited. 

Taking  the  whole  lead  region  into  consideration,  the  ore 
occurring  in  the  north  and  south  fissures  or  crevices  is  mostly 
in  the  sheet  form,  or  in  thin  bodies,  wedged  in  closely  between 
walls  of  solid  rock,  while  in  the  east  and  west  crevices  open- 
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ings  have  been  formed  by  the  widening  of  the  fissures  and 
subsequent  decomposition  of  the  rock  adjacent  to  the  previously 
deposited  ore. 

It  is  probable  that  the  east  and  west  course  of  the  principal 
crevices  has  been  determined  by  the  fact  that  this  is  the  direc- 
tion of  the  axi&  of  upheaval  by  which  the  whole  lead  region 
has  been  slightly  elevated  along  the  north  boundary  of  the 
district,  and  which  will  be  seen  to  have  determined  the  drain- 
age of  the  region,  on  inspeccting  the  map  and  noticing  the  east 
and  west  direction  of  the  water-shed  between  the  rivers  flow- 
ing north  into  the  Wisconsin,  and  south  directly  into  the 
Mississippi,  or  into  tributaries  flowing  in  that  direction.  This 
axis  of  upheaval  may  have  determined  the  course  of  the  main 
set  of  fissures,  while  the  tendency  in  all  the  masses  of  rock 
thus  situated,  to  the  formation  of  a  subordinate  set  nearly  at 
right  angles  to  the  principal  one^  may  be  not  unreasonably 
looked  on  as  the  origin  of  the  norths  and  souths. 

To  go  into  the  particulars  of  the  mode  of  deposition  of  the 
ore  in  the  fissures,  and  the  subsequent  chemical  and  mechanical 
reactions  by  which  the  deposits  of  metalliferous  matter  have 
assumed  their  present  form  and  position,  would  require  more 
space  than  can  here  be  given  to  that  branch  of  the  subject ; 
some  general  remarks  may  be  made,  however,  which  will  throw 
some  light  on  these  complicated  and  difficult  questions. 

In  the  first  place,  it  may  be  asserted  with  the  greatest  confi- 
dence, that  the  deposition  of  the  ore  in  the  fissures  took  place 
from  an  aqueous  solution,  or  in  the  humid  way,  and  not,  as 
some  have  maintained,  by  sublimation  or  injection  from  below, 
or  other  direct  igneous  agencies.  Everything  conneted  with 
the  position  of  the  ore  in  the  crevices,  and  its  relation  to  the 
surrounding  and  underlying  rocks,  prove  this  most  conclusively. 

Again,  the  metals  lead,  zinc,  and  iron,  found  occurring  in  the 
lead  bearing  crevices,  were  originally  deposited  as  sulphurets, 
or  in  combination  with  sulphur,  which  is  every  where  the 
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most  important  "mineralizer,"  both  in  the  metamorphic  an(J 
the  unaltered  sedimentary  rocks.  Since  the  deposition  of  the 
sulphurets  of  lead,  zinc  and  iron,  they  have  undergone  decom- 
position to  some  extent,  but  in  quite  different  degrees.  The 
ore  of  lead,  galena,  almost  invariably  remains  in  its  original 
forms;  only  very  insignificant  quantities  of  the  oxydized  com- 
binations of  this  metal,  such  as  the  carbonate,  sulphate  or 
phosphate,  which  are  so  common  in  some  mining  regions,  are 
found  here.  The  sulphuret  of  zinc  (black  jack  of  the  miners) 
has  undergone  decomposition  to  a  considerable  extent,  giving 
rise  usually  to  the  carbonate  (dry-bone) ;  but  in  such  cases  the 
evidence  is  not  wanting  that  the  sulphuret  was  the  original 
forms  in  which  the  metal  was  deposited,  and  that  the  carbon- 
ate was  formed  by  its  oxydation.  The  same  is  the  case  with 
the  sulphuret  of  iron  or  pyrites,  called  "mundic"  by  the 
miners.  This  ore  was  almost  every  where  thrown  down  in 
connection  with  the  sulphurets  of  zinc;  but  it  has  undergone 
decomposition  to  a  much  greater  extent  than  the  sulphurets  of 
either  of  the  last  named  metals,  and  is  now  found  largely 
intermixed  with,  or  entirely  converted  into  ochre,  which  is  an 
impure  earthy  hydrous  peroxyde  of  iron,  a  common  result  of 
the  action  of  air  and  water  on  the  sulphuret.  Hence  the  dark 
red  color  of  much  of  the  earth  in  the  vicinity  of  the  lead  dig- 
gings, and  the  occurrence  of  considerable  bodies  of  brown  iron 
ore  in  the  crevices,  as  well  as  of  ferruginous  clay,  is  very 
common. 

Again,  it  may  be  observed  that  the  filling  of  the  crevices 
with  the  metalliferous  matter  is  shown,  by  many  circumstances, 
connected  with  the  mode  of  occurrence  of  the  ores  in  this 
region,  to  have  taken  place  from  above  downwards  as  a  general 
thing,  while  evidence  of  the  introduction  of  the  metalliferous 
solution  from  below,  by  thermal  springs  or  otherwise,  seems  to 
be  wholly  wanting.  The  termination  of  the  crevices  before 
reaching  the  Upper  Sandstone,  the  entire  absence  of  ores  in 
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this  rock,  and  the  impossibility  of  procuring  evidence  of  the 
existence  of  deeply-seated  disturbances  of  the  rocks  or  faulte, 
are  among  the  most  convincing  proofs  of  the  mode  of  deposition 
having  been  from  above,  while  several  instances  have  been 
observed  in  which  the  position  of  the  mass  of  ore  was  such  as 
to  show,  beyond  the  possibility  of  a  doubt,  that  the  metallifer- 
ous solution  could  not  have  been  introduced  into  the  fissures 
from  below. 

Taking  into  consideration  these  facts,  which  it  is  impossible 
to  avoid  admitting  after  a  careful  study  of  the  region  in  ques- 
tion, the  following  is  a  brief  resume  of  the  theoretical  views  to 
which  we  have  been  led  while  endeavoring  to  account  for  the 
deposition  of  the  metalliferous  ores  in  the  lead  bearing  crevices. 
In  the  first  place,  it  seems  evident  that  the  metals  in  question 
must  have  been  in  solution  in  the  oceanic  waters  from  which 
the  rocks  of  the  northwest  were  thrown  down.  In  this  suppo- 
sition there  is  no  difficulty  whatever,  except  to  explain  why 
the  metalliferous  combinations  continued  to  be  held  in  solution, 
or,  in  other  words,  vfhy  they  were  not  deposited  in  the  strata 
which  underlie  the  lead  bearing  formation,  namely :  the  Upper 
and  Lower  sandstones  and  the  Lower  Magnesian  limestone. 
What  new  conditions  occurred  after  the  deposition  of  the  Blue 
limestone,  the  lowest  productive  stratum,  to  cause  a  precipita- 
tion of  the  metals  which  had  remained  in  solution  during  the 
whole  period  which  had  elapsed  previous  to  the  formation  of 
this  rock  ?  The  only  answer  we  have  been  able  to  give  to  this 
question  is,  that  the  decomposition  of  the  metalliferous  combi- 
nations existing  in  the  oceanic  waters  was  eflfected  by  the 
agency  of  the  organic  matter  contained  in  the  rocks  where 
these  mineral  deposits  are  now  found  occurring — a  theory 
which  harmonizes  better  with  the  facts  than  any  other  which 
has  yet  been  put  forward. 

We  know,  from  the  observations  of  chemists  and  the  study 
of  natural  phenomena,  that  the  action  of  decomposing  organic 
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matter  on  solutions  containing  sulphates  of  the  metals,  causes 
a  reduction  and  precipitation  of  the  metals  in  the  form  of  a 
sulphufet,  where  the  conditions  are  favorable  to  the  reaction. 
Nothing  can  better  illustrate  this  fact  than  a  reference  to  the 
coal  fields  of  the  West,  in  which  the  carbonaceous  matter  is  so 
universally  found  associated  with  the  sulphuret  of  iron,  which 
occurs  in  it  either  in  bunches  or  nodules,  or  else  filling  all  the 
seams  and  fissures  by  which  the  coal  is  traversed.  The  oxyd 
of  iron  is  never  found  in  this  association,  except  when  the  mass 
has  been  exposed  to  the  action  of  the  air  by  denudation  at  the 
outcrop.  The  same  reaction  has  been  imitated,  on  a  small 
scale,  in  the  labratory,  by  allowing  animal  matter  to  decompose 
in  contact  with  metalliferous  solutions.  The  occurrence  of  the 
sulphuret  of  iron  in  the  form  of  various  fossils,  as  is  very  com- 
monly the  case,  is  another  fact  illustrating  this  mode  of  forma- 
tion-  of  the  sulphureted  ores. 

To  make  the  application  of  this  theory  to  the  lead  region, 
we  have  to  notice  the  following  conditions:  The  Lower  and 
Upper  sandstones  and  the  Lower  Magnesian  limestone  appear 
to  be  almost  wholly  destitute  of  organic  remains,  except  over  a 
few  very  limited  areas.  Through  the  whole  mass  of  the  Upper 
sandstone  not  a  trace  of  a  fossil  has  ever  been  found.  In  the 
Lower  Magnesian  only  a  few  obscure  shells  have  been  discov- 
ered, near  the  top  of  the  series.  Hence  we  are  justified  in 
asserting  that,  during  the  deposition  of  these  rocks,  there  was 
but  a  very  small  amount  of  organic  matter  present  in  them,  so 
that  there  was  no  efficient  cause  which  could  act  to  produce  a 
deposition  of  metalliferous  matter  from  the  ocean  in  which  the 
formation  of  the  rocks  was  taking  place.  To  have  rendered 
these  strata  mineral  bearing,  the  ores  must  have  been  intro- 
duced from  below  by  thermal  springs  or  otherwise,  a  method, 
as  we  have  seen,  not  supported  by  the  facts  developed  in  this 
survey. 

When  we  have  risen  as  high  in  the  geological  series,  how. 
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ever,  as  the  Blue  limestone,  we  find  a  sudden  and  enormous 
development  of  animal  life;  so  that  a  large  part  of  the  strata 
composing  this  group  are  made  up,  almost  exclusively,  of  the 
remains  of  crustaceans,  corals,  moUusks,  and  other  of  the  lower 
types  of  organized  existence.  And  it  is  precisely  in  these 
strata,  so  crowded  with  fossils,  that  the  first  important  deposits 
of  the  sulphurets  of  zinc  and  lead  are  found — a  coincidence 
which  can  hardly  be  looked  on  as  accidental.  The  Galena 
limestone  above  is  apparently  much  less  fossiliferous,  and  this 
might  be  urged  as  an  objection  to  the  theory  here  advocated ; 
but  on  close  examination  it  will  be  found  that  there  is  reason 
to  believe  that  portions,  at  least,  of  this  member  of  the  series 
are,  to  a  large  extent,  made  up  of  the  remains  of  marine  plants, 
whose  structure  has  become  partially  obliterated  by  the  process 
of  crystallization  which  the  rock  has  undergone  since  its  depo- 
sition. The  surfaces  of  many  of  the  beds,  especially  in  the 
lower  and  upper  part  of  the  Galena  limestone,  are  wholly 
covered  with  branching  forms,  which  undoubtedly  represent 
what  was  once  a  vigorous  growth  of  marine  vegetation,  and 
which  may  have  largely  contributed  to  the  accumulation  of 
the  material  of  the  rock  itself  by  its  development  and  decay. 
We  have  been  shown,  by  the  researches  of  eminent  chemists, 
and  especially  by  Forchhammeb,  that  many  of  this  class  of 
plants  contain  a  large  amount  of  the  sulphates,  and  that  in 
their  decay  they  evolve  sulphureted  hydrogen  gas,  the  most 
efficient  agent  in  the  precipitation  of  the  metals.  Here  we 
have  another  important  influence  at  work  in  the  same  direction 
as  that  previously  noticed. 

If  the  idea  of  the  precipitation  of  the  metals  from  the  prime- 
val oceanic  waters,  as  sulphurets,  by  the  agency  of  decomposing 
organic  matter,  be  adopted — and  that  it  is  not  in  opposition  to 
what  chemistry  requires  is  certain — ^we  shall  have  a  key  to 
some  of  the  most  interesting  questions  in  the  geology  of  metal- 
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liferous  deposits.  We  have  in  the  Azoic*  series  a  vast  mass  of 
rocks,  deposited  from  water  before  the  introduction  of  organic 
life  on  the  globe,  as  far  as  the  evidence  goes,  at  least ;  and  from 
the  result  of  all  explorations,  up  to  the  present  time,  it  would 
appear  that  this  is  a  formation  by  no  means  rich  in  metallifer- 
ous ores,  excepting  those  of  iron,  which  have  apparently  been 
poured  out  from  the  interior  of  the  earth  in  mountain  masses, 
but  in  the  oxydized  form,  and  not  as  sulphurets.  Nothing  can 
l>e  more  striking  than  the  absolute  freedom  from  sulphur,  as 
an  impurity,  in  the  protoxydes  which  occur  in  such  vast  quan- 
tity in  the  Lake  Superior  and  Missouri  iron  regions,  which 
both  belong  to  the  Azoic  series. 

It  seems,  from  all  that  can  be  learned  of  the  occurrence  of  the 
metalliferous  ores  throughout  the  world,  that  they  are  much 
more  abundant  in  the  lower  portion  of  the  great  fossiliferous 
series,  namely :  the  Silurian,  than  in  any  other  of  the  higher 
groups,  and  that  there  is  a  gradual  decline  in  the  number  and 
magnitude  of  the  veins  worked  in  diiferent  parts  of  the  world, 
as  we  proceed  upwards  in  the  geological  scale.  That  the  great 
storehouse  of  the  metals  all  over  the  world  is  the  palaeozoic 
series  of  rocks,  will  probably  be  admitted  by  all,  and  it  can  be 
shown  that,  in  many  cases,  where  metalliferous  deposits  are 
found  in  higher  groups  of  strata,  they  have  been  conveyed 
upwards  by  the  action  of  thermal  springs  from  the  great  deposi- 
tories of  ore  in  lower  formations.  In  many  cases,  no  doubt, 
the  deposition  in  the  lower  rocks  took  place  uniformly  through 
the  mass  of  the  stratum,  circumstances  not  favoring  an  accu- 
mulation in  veins  or  crevices.     Where  the  rock  was  a  solid, 

*  Since  this  Report  was  written,  the  Canadian  surrey  has  brought  to  light  facts 
establishing  the  existence  of  organized  beings  during  the  deposition  of  the  so-called 
Azoic  rocks.  This,  however,  does  not  necessarily  invalidate  the  views  here  expressed 
by  Prof.  Whitney,  since  it  is  by  no  means  probable  that  animals  or  vegetables  existed 
in  sufficient  numbers,  during  these  early  periods  of  the  earth's  history,  to  exercise  any 
perceptible  influence  in  the  way  of  causing,  by  their  decomposition,  the  precipitation 
of  the  metallic  sulphurets.  A.  H.  W. 
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compact  material,  the  absence  of  fissures  would  prevent  such 
deposits  from  taking  place  as  are  found  in  the  lead  region;  and 
although  a  large  amount  of  metalliferous  matter  might  be  really 
accumulated  in  a  given  stratum,  it  might  escape  notice  from 
the  fact  of  its  being  so  uniformly  distributed  through  it. 
Chemists  have  not,  until  recently,  directed  their  attention  to 
this  mode  of  occurrence  of  the  metalliferous  combinations,  and 
they  have  naturally  been  overlooked  as  not  presenting  induce- 
ments for  mining  enterprise.  What  is  called  "metamorphic 
action,"  by  which  term  geologists  and  chemists  designate  the 
long  series  of  chemical  changes  which  have  taken  place  in  the 
rocks,  over  certain  wide  areas,  converting  them  into  hard  and 
crystalline  masses,  has  usually  developed  veins,  and  frequently 
of  great  economical  importance,  in  rocks  of  palaeozoic  age ;  and 
the  mining  geologist  expects,  almost  as  a  matter  of  course,  to 
find  such  rocks  more  or  less  rich  in  workable  veins  or  other 
deposits  of  ore. 

To  follow  out  these  views  in  detail  must  be  reserved  for 
another  opportunity.  It  is  sufficient  here  to  have  given  a  gen- 
eral idea  of  the  processes  by  which  deposition  of  the  ores  of  the 
lead  region  may  have  taken  place.  There  are  still  many  diffi- 
cult points  to  ])C  investigated,  to  which  we  hope  to  direct  our 
attention  at  some  future  time. 

Detailed   Descriptions  of  Some  of  the   Principal  Diggings  in 

Illinois, 

The  following  are  such  particulars  as  have  been  collected  with  regard  to  the 
principal  crevices  and  diggings  worked  near  Galena  and  in  Northwestern  Illi- 
nois: but  it  must  be  premised  that  the  information  obtained  is  in  many  respects 
defective,  partly  from  want  of  time  to  do  the  work  thoroughly,  but  still  more 
from  the  difficulty  of  getting  reliable  information  concerning  old  crevices  long 
since  worked  out  and  abandoned.  In  many  cases  the  miners  who  worked  the 
old  lodes  arc  either  dead  or  have  left  the  district,  or  have  forgotten  or  failed  to 
notice  the  particulars  of  the  occurrence  of  the  ore. 

13y  referring  to  the  crevice  and  geological  maps,  it  will  be  seen  that  the  lead 
<iieo^"o8  ^^^  situated  in  groups,  and  not  scattered  uniformly  over  tho  whole 
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surface,  wherever  the  lead  hearing  limestone  occurs.  This  is  the  case  all  over 
the  district,  there  heing  many  wide  areas  which  appear  to  he  in  every  respect 
eligibly  situated  for  the  discovery  of  ore,  but  where  nothing  of  importance  has 
ever  been  found. 

The  principal  groups  of  diggings,  or  mining  sub-districts,  as  they  may  be 
called,  in  Northwestern  Illinois,  are:  1st,  diggings  in  the  vicinity  of  Galena; 
2d,  the  Vinegar  Hill  diggings;  3d,  the  Council  Hill  diggings;  4th,  the  Apple 
river  diggings,  with  which  a  few  scattered  and  unimportant  ones  near  Warren 
may  be  connected ;  and  5th,  the  Elizabeth  diggings,  also  on  Apple  river,  and 
which  may  be  called  by  this  name  to  distinguish  them  from  the  mines  near 
Apple  river  station. 

The  Galena  diggings  are  situated  in  a  circle  of  somewhat  over  three  miles  in 
diameter,  of  which  the  city  would  be  the  centre.  The  most  important  ones 
now  worked  are  to  the  north  of  the  city,  although  some  very  heavy  deposits 
have  been  mined  to  the  southwest. 

A  little  east  of  the  city,  on  section  21,  and  especially  on  the  east  half,  there 
are  many  groups  of  crevices,  forming  mineral  lots;  of  these  the  following  may 
be  specified : 

The  Gaffner  range — ^runs  south  87®  east;  worked  62  feet  deep;  ore  occurs 
in  a  crevice  with  decomposed  rock  and  flints ;  yield  estimated  at  300,000 
pounds. 

Khepfer  range — a  little  southeast  of  the  Gaff'ner ;  the  southernmost  of  a 
group  of  crevices,  having  a  course  about  south  78°  east;  worked  35  feet;  ore 
in  hard  rock,  apparently  in  the  lower  flint  beds  of  the  Galena  limestone;  has 
yielded  50,000  pounds. 

Barrow  Lot — a  group  of  crevices  running  south  87°  east,  crossed  by  some 
norths  and  souths;  worked  about  60  feet  deep;  some  dry  bone  and  black  jack 
found  here,  in  decomposed  rock  and  ochre;  yield  1,000,000. 

There  are  several  groups  of  short  crevices,  which  vary  little  from  east  and 
west,  worked  on  the  southeast  quarter  of  this  section  (21),  along  the  branch 
which  runs  into  Fever  river  from  the  southeast.  MoreUx  d:  Monti  worked  one 
group  of  east  and  wests  to  the  depth  of  from  35  to  60  feet ;  ore  in  sand  and 
ochre ;  yield  given  as  100,000.  The  Albert  Smith  diggings,  near  the  quarter 
post  on  the  south  line  of  section  21,  are  worked  on  a  short  set  of  easts  and 
wests,  from  25  to  40  feet  deep,  and  have  yielded  100,000. 

On  the  northwest  quarter  of  section  16,  just  north  of  the  section  lastnoticedj 
there  are  several  small  groups  of  diggings,  but  none  of  them  on  heavy  lodes. 
They  are  on  the  blufis  which  overhang  the  city  to  the  north  and  extend  up 
Furnace  creek.  The  Btnsemer  diggings  are  at  the  centre  of  the  section ;  they 
are  worked  on  a  group  of  short  easts  and  wests  to  a  depth  of  30  to  35  feet ; 
yield  50,000  pounds.     Beber  diggings^  worked  from  20  to  80  feet  deep;  have 
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yielded  some  dry  bone  'with  the  lead  ore,  in  ochre  and  decomposed  rock ;  yield 
400,000  pounds.  Evans  diggings;  ore  in  hard  rock ;  depth  25  to  38  feet;  yield 
50,000  pounds. 

Section  9,  just  north  of  the  one  last  noticed,  has  on  it  some  of  the  heaviest 
lodes  yet  worked  in  this  vicinity,  or  indeed,  anywhere  in  the  lead  region. 
There  is  a  group  of  five  ranges  on  the  south  half  of  the  southwest  quarter  of 
the  section ;  these  have  been  worked  or  traced  from  a  quarter  to  a  third  of  a 
mile  in  length,  and  are  from  200  to  160  feet  apart.  These  ranges  are  very 
nearly  east  and  west,  ranging  from  two  to  five  degrees  to  the  north  of  east. 
The  most  southerly  of  these  has  been  recently  opened  and  has  not  produced 
much.  North  of  this,  at  a  distance  of  200  feet,  is  the  Shuster  range,  worked 
50  feet  deep ;  has  yielded  from  50,000  to  75,000  pounds,  in  disintegrated  rock 
and  ochre.  North  again  220  feet,  is  the  Graves  range;  worked  40  feet  deep ; 
has  yielded  100,000.  Gaffner  range,  worked  80  feet  deep;  a  very  heavy  range 
on  a  crevice  opening,  filled  with  ochre,  disintegrated  rock  and  galena;  yield 
estimated  at  2,500,000.  Whitham  range,  worked  about  90  feet  deep,  on  a 
crevice  running  nearly  east  and  west ;  yield  estimated  at  5,000,000. 

Another  group  of  ranges  lies  about  one-fourth  of  a  mile  northwest  of  the 
last  noticed;  they  are  six  in  number,  but  three  of  them  only  are  of  importance. 
The  famous  Buck  lode,  which  was  one  of  the  first,  if  not  the  first,  worked  in 
the  region,  and  which  is  said  to  have  been  known  to  the  Indians  and  mined  by 
them,  is  one  of  this  group.  This  crevice  makes  a  very  wide  opening,  almost 
up  to  the  surface  on  the  top  of  the  ridge,  which  is  about  200  feet  above  the 
Blue  limestone,  as  near  as  could  be  made  out.  A  shaft  three  or  four  feet  deep 
in  the  rock  to  the  cap,  is  pointed  out  as  having  been  opened  before  the  first 
white  man  came  to  this  country;  but  along  most  of  the  lode  the  cap  rock 
has  fallen  in  and  the  crevice  is  open  to  the  surface,  there  being  here  no  clay 
or  detritus  upon  the  rock.  The  upper  opening  is  about  25  feet  deep  in  verti- 
cal height,  and  from  10  to  15  feet  wide,  with  a  key-rock  two  or  three  feet  in 
width  running  through  the  centre.  Almost  the  whole  of  the  ore  was  obtained 
from  this  opening,  and  the  yield  is  estimated  at  from  three  to  ten  millions  of 
pounds ;  no  one  knows  accurately  how  much  this  lode  has  produced,  but  all 
agree  in  making  it  one  of  the  heaviest  which  has  ever  been  worked  in  the  lead 
region.  A  second  opening,  six  feet  high,  was  struck  at  20  feet  below  the  main 
one,  and  a  third  45  feet  below  the  second ;  but  I  have  never  seen  any  ore  raised 
from  this  opening.  The  crevice  has  a  course  north  87°  east,  at  the  point  where 
it  is  widest  and  richest.  The  Cringle  lode  is  a  little  south  of  the  Buck ;  it  has 
been  worked  85  feet  deep,  and  has  yielded,  as  is  reported,  from  one  to  one  and 
a  half  millions.  The  Doe  lode,  is  next  south  of  the  Cringle;  it  is  said  to  have 
been  worked  about  75  feet  deep,  and  to  have  yielded  about  150,000. 

A  group  of  ranges  in  the  northwest  quarter  of  the  northwest  quarter  of  this 
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section  (9),  has  been  recently  worked  with  considerable  actiyity  and  snccess. 
Of  these  the  Sanders  range  is  the  largest ;  these  ranges  are  worked  to  the 
depth  of  from  60  to  80  feet,  into  the  flint  beds,  and  have  yielded  from  100,000 
to  300,000  of  ore  each. 

On  section  12,  in  the  adjoining  township  west  (township  28,  range  1  west), 
there  are  on  the  northeast  quarter  of  the  section  a  considerable  number  of 
important  ranges  whioh  have  been,  and  arc  still,  profitably  mined.  There  are 
several  small  groups  of  crevices  south  of  the  line,  dividing  the  section  through 
the  center  east  and  west.  These  are  worked  from  60  to  80  feet  deep,  but  are 
not  very  productive.  The  Sanders  lot  is  on  this  line,  and  has  been  worked  to 
the  depth  of  from  60  to  90  feet,  turning  out  about  1,500,000.  Farther  north, 
nearly  in  the  centre  of  the  quarter  section  (northeast  quarter  section  12),  are 
several  very  heavy  ranges,  near  each  other  and  almost  exactly  parallel.  Of 
these  the  Cromhacker  range  is  said  to  have  yielded  1,500,000;  it  has  been 
worked  from  60  to  90  feet  deep.  The  Brandel,  Eberhardtj  Wuimer  dc  Voitz, 
Monti  and  LeonJiardty  in  order  from  south  to  north,  are  other  crevices,  worked 
recently  and  to  a  depth  of  70  to  85  feet.  Some  of  these  have  yielded  hand- 
somely. The  MoreJiead  lot  is  near  the  north  line  of  the  section ;  it  has  several 
parallel  crevices  on  it,  of  which  the  Wallis,  Leonhardt  and  Klein  may  be  speci- 
fied. These  are  worked  from  50  to  90  feet  in  depth,  and  the  lot  is  said  to  have 
yielded  1,500,000.  The  Conistock  range  is  a  little  north  of  the  section  line  on 
section  1.  This  range  has  been  worked  over  a  quarter  of  a  mile  in  length,  and 
has  yielded  from  1,500,000  to  2,000,000.  The  depth  to  which  it  was  mined  is 
stated  at  from  70  to  95  feet. 

Passing  to  the  southwest,  we  find,  on  section  14,  two  miles  west  of  Galena, 
several  groups  of  crevices,  all  running  nearly  east  and  west.  The  Wallis  dig- 
gings are  worked  from  20  to  35  feet  deep,  and  are  reported  as  having  yielded 
500,000.  The  Mannett  <&  Bassett  diggings  are  chiefly  in  the  adjoining  section 
west;  they  have  produced  from  400,000  to  500,000.  The  Strickel  diggings 
are  east  of  the  last  named,  and  are  from  15  to  25  feet  deep,  having  yielded 
200,000.  The  diggings  in  this  vicinity  are  shallow,  and  water  is  struck  near 
the  surface. 

On  the  next  section  south,  namely:  23,  there  are  several  productive  mining 
lots.  The  Sanders  lot,  on  or  near  the  central  east  and  west  line  of  the  section, 
is  worked  to  a  depth  of  75  feet,  and  has  produced  1,500,000.  The  Toinlin  lot, 
a  quarter  of  a  mile  north  of  the  Sanders,  and  nearly  in  the  middle  of  the  north- 
east quarter  of  the  section  (23),  is  a  group  of  diggings  covering  considerable 
space,  and  worked  from  30  to  80  feet  deep.  The  Be  Toya  lot,  on  the  northeast 
quarter  of  the  northwest  quarter  of  the  southwest  quarter  of  the  section,  has 
yielded  200,000  to  300,000,  and  good  ore  is  said  to  have  been  left  going  down 
in  the  water  at  a  depth  of  45  feet.     The  Flege  diggings,  near  the  center 
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of  the  section,  have  been  worked  30  to  88  feet  deep,  and  have  yielded  about 
50,000. 

On  the  next  section  south,  namely:  section  26,  township  28,  range  1  west, 
there  are  some  very  heavy  diggings,  called  the  "Low  diggings."  Bennett  & 
Ilarris*  is  the  principal  range.  This  haa  been  worked  30  to  50  feet  deep,  on 
five  parallel  east  and  west  crevices,  about  50  feet  apart;  they  have  yielded  sev- 
eral millions.  Water  is  reached  here  at  50  feet  in  depth.  The  Marficld  dig- 
gings are  in  the  northeast  corner  of  the  section,  and  are  worked  about  60  feet 
deep,  and  have  yielded  500,000.  The  Bennett  &  Harris  diggings  were  worked 
on  flat  sheets  in  the  rock,  these  being  all  in  the  lower  beds  of  the  Galena  lime- 
stone. Water  is  reached  in  this  vicinity  at  a  comparatively  small  depth,  and 
good  bodies  of  ore  are  said  to  have  been  left  in  some  places  on  account  of  this 
difiiculty. 

Passing  now  about  six  miles  north  of  the  city  of  Galena,  we  have  an  exten- 
sive series  of  diggings,  having  a  general  northeast  and  southwest  development 
over  an  area  of  about  three  miles  in  length,  beginning  in  the  southwest  corner 
of  section  25,  township  29,  range  1  west,  and  extending  by  Vinegar  Hill  to  Fever 
river,  where  it  intersects  the  State  line.  Here  this  series  meet^i  another,  com- 
ing in  from  the  southeast  from  Council  Hill.  The  Vinegar  Hill  diggings,  as 
the  above  specified  area  is  called,  have  been  very  extensive,  but  are  now  of 
much  less  importance. 

On  section  25,  township  29,  range  1  west,  there  are  considerable  diggings, 
near  the  center  of  the  southwest  quarter  of  the  section.  Westicick's  lot  has  on 
it  a  large  number  of  short  crevices,  running  from  south  68°  east  to  south  82® 
east.  Water  is  struck  here  at  only  20  feet  from  the  surface.  The  lot  has 
turned  out,  it  is  said,  1,500,000.  The  Harvey  Mann  lot  is  adjacent  on  the  east. 
It  is  traversed  by  numerous  crevices,  having  a  course  about  north  80°  west. 
There  is  water  near  the  surface.  Yield  given  as  50,000.  In  the  northeast 
corner  of  the  section,  and  crossing  the  line  into  the  adjacent  fractional  section 
cast,  there  are  several  groups  of  diggings  of  some  importance.  The  Feehan 
diggings  are  in  the  northeast  quarter  of  the  section,  a  little  south  of  the  center 
of  the  quarter.  They  are  shallow  diggings  in  the  clay,  and  have  yielded  50,000. 
There  are  a  great  many  crevices  running  across  the  east  line  of  this  quarter 
section.  Of  these,  the  Trcicctt  lot  has  produced  100,000;  the  Feehan,  50,000. 
These  diggings  are  worked  from  70  to  90  feet  deep,  the  ore  being  in  the  flint 
beds  of  the  Galena.  The  Pfeiffnvr  diggings,  a  little  north  bf  the  last  named, 
have  yielded  from  200,000  to  300,000.  The  depth  to  which  they  have  been 
worked  is  from  60  to  90  feet.  The  south  half  of  section  20  and  the  southwest 
quarter  of  section  21  are  covered  with  diggings.  The  village  of  Vinegar  Hill 
is  on  section  20.  The  diggings  are  worked  on  lots  of  parallel  crevices  running 
nearly  east  and  west,  and  crossed  by  norths  and  souths.     They  are  generally 
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from  50  to  70  feet ;  sometimes  as  much  as  90.  The  followiDg  yields  are  re- 
ported as  the  amounts  produced  by  the  different  lots  in  this  vicinity :  Four 
groups  of  diggings  in  the  northeast  quarter  of  the  southwest  quarter  of  section 
21,  on  crevices  running  5®  to  10°  north  of  west,  have  yielded,  in  all,  as  is  re- 
ported, from  3,000,000  to  5,000,000.  The  ranges  in  section  20  have  also  yielded 
several  millions.  But  little  was  doing  here,  however,  when  this  place  was  last 
visited,  and  consequently  it  was  difficult  to  procure  any  reliable  information. 

On  the  fractional  sections  14  and  15,  township  29,  range  1  east,  there  are 
several  important  groups  of  diggings  close  by  the*  State  line,  or  intersected  by 
it.  On  the  center  line  of  section  14  are  the  Waterman  ranges,  worked  from  50 
to  70  feet  deep.  They  are  on  crevices  running  about  north  60°  east,  and  tra- 
versed by  others  nearly  at  right  angles  to  this  direction;  yield  of  both  diggings 
140,000.  The  most  important  range  in  section  15  is  the  Widow  Gray  range^ 
which  crosses  the  State  line  and  runs  about  5°  north  of  east.  It  has  produced 
nearly  1,000,000. 

Of  the  other  groups  of  diggings  about  Vinegar  Hill,  there  is  but  little  to 
communicate  of  importance. 

Not  having  made  any  special  examination  of  the  Council  Hill  diggings,  not 
much  can  be  said  in  regard  to  them.  According  to  Mr.  Schelleb's  surveys, 
there  is  a  heavy  group  of  ranges  running  nearly  northeast  and  southwest,  over 
half  a  mile  in  length,  and  distant  about  an  eighth  of  a  mile  from  Councill  Hill 
street  and  village,  and  to  the  northwest  of  that  place.  This  group  is  said  to 
have  yielded  10,000,000. 

South  of  Council  Hill,  on  the  southwest  quarter  of  the  northeast  quarter  of 
section  25,  are  the  Smith  diggings,  on  numerous  crevices,  running  north  5°  to 
10°  cast.  These  are  worked  from  30  to  55  feet  in  depth,  and  have  yielded 
about  1,500,000.  The  Negro  diggings,  at  the  south  corner  of  section  25,  town- 
ship 29,  range  1  east,  and  section  30,  township  29,  range  2  east,  are  nearly 
parallel  with  those  last  named,  and  have  yielded  about  the  same  quantity  of 
ore.  The  Alderson  lot,  a  little  cast  of  the  Negro  ranges,  and  on  the  southwest 
quarter  of  the  southwest  quarter  of  section  30,  have  worked  from  15  to  60  feet 
deep,  and  have  produced  about  500,000. 

To  the  west  and  southwest  of  the  Council  Hill  station,  on  the  Illinois  Central 
Railroad,  are  extensive  ranges  of  diggings.  The  Rocky  Point  diggings,  on  the 
southeast  quarter  of  the  northeast  quarter  of  section  36,  township  29,  range  1 
east,  are  on  a  group  of  crevices  about  north  30°  east.  These  are  worked  from 
15  to  75  feet  deep,  and  have  yielded  about  2,000,000.  The  Drummond  lot  and 
Tunnel  diggings,  on  the  north  half  of  the  southwest  quarter  of  the  northwest 
quarter  of  section  31,  township  29,  range  2  east,  are  on  east  and  west  crevices, 
and  have  produced  together  about  750,000.  South  of  the  railroad,  on  the 
southeast  quarter  of  section  36,  are  several  mineral  lots,  with  groups  of  crevices, 
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which  are  about  north  20^  east,  across  the  quarter  section.  Of  these  the  Enner 
loty  worked  65  feet  deep,  has  produced  500,000,  the  Simcox  &  Co,  lot  about  the 
same,  and  the  BTLane^  also,  500,000.  There  are  other  scattered  ranges,  with- 
out names,  on  the  northeast  quarter  of  the  southeast  quarter  of  section  36, 
which  are  nearly  parallel  to  those  last  mentioned.  BMs  lot,  on  the  west  half 
of  southwest  quarter  of  section  31,  township  29,  range  2  east,  is  traversed  by 
numerous  nearly  parallel  sets  of  crevices,  having  a  course  of  north  15^  to  30^ 
east.     This  lot  has  yielded  about  4,000,000. 

The  Apple  river  and  Elizabeth  diggings,  formerly  of  considerable  importance, 
have  now  much  fallen  off  in  productiveness.  At  Apple  river  heavy  bodies  of 
ore  are  occasionally  struck  near  the  surface,  on  east  and  west  open  crevices, 
but  they  have  not  been  found  to  hold  their  richness  to  any  considerable  depth. 
The  Elizabeth  diggings,  which,  soon  afler  being  struck,  gave  employment  to 
800  miners,  are  now  but  little  worked.  When  visited  by  me,  in  1857,  they 
were  said  to  be  producing  from  400,000  to  600,000  per  annum.  The  crevices 
usually  have  been  found  to  close  up  before  reaching  the  flint  beds  of  the  Galena, 
which  is  from  130  to  150  feet  below  the  surface.  It  would  be  possible  to  sink 
15  or  20  feet  in  the  flint  without  trouble  from  water,  but  there  has  not  been 
much  encouragement  to  do  it.  In  some  cases,  however,  this  has  been  done 
with  tolerable  success.  At  the  Haggerty  diggings,  which  were  working  in 
1857,  a  shaft  had  been  sunk  130  feet  to  the  flint  beds  and  from  5  to  15  feet  in 
thickness  of  that  rock,  worked  out  partially  over  an  area  of  350  feet  east  and 
west  by  140  feet  north  and  south.  The  ore  was  found  in  flat  sheets,  in  the 
hard  rock,  connected  by  vertical  fissures,  as  usual  in  the  flat  openings  in  this 
geological  position.  Of  the  total  amount  produced  at  the  Elizabeth  diggings 
I  have  no  information. 

Note. — Since  the  above  was  written,  I  learn  from  E.  H.  Beebe,  Esq.,  of 
Galena,  that  there  are  five  furnaces  running  within  the  limits  of  Illinois,  which 
produce  about  125,000  pigs  per  annum,  or  8,750,000  pounds,  or  nearly  4,000 
tons  (of  2,240).  Some  of  the  ore  smelted  in  these  furnaces  is  brought  from 
Wisconsin,  but  what  proportions  I  am  unable  to  say.  The  total  production  of 
the  lead  region  will  probably  be  found  to  have  been  considerably  larger  in  1860 
than  in  any  of  the  preceding  five  or  six  years.  It  will  hardly  fall  much  short 
20,000  tons. 


CHAPTER    VI. 

REPORT    ON    THE    COAL    FIELDS   OF    ILLINOIS. 

BY    PROF.    LEO    LESQUEREUX. 

Pbof.  a.  H.  Worthkn, 

Springfield^    Illinois : 

Dear  Sir  : — ^According  to  yxyur  instructions  I  have  prepared 
and  now  submit  to  you  the  following  report.     It  contains — 

1st.  My  views  on  the  general  distribution  of  the  Coal 
Measures  of  lUinoiSj  and  on  the  position  of  the  Coal  strata 
which  I  had  an  opportunity  to  examine. 

*2d.  An  enumeration  of  the  species  of  fossil  plants  which 
have  been  collected  in  the  Coal  Measures  of  Illinois,  with 
descriptions,  and  illustration  by  drawings,  of  all  the  new  and 
interesting  ones. 

3d.     A  paper  on  the  formation  of  the  Prairies. 

It  is  to  be  regretted  that  the  exploration  which  I  had  the 
pleasure  to  make  with  you,  and  under  your  direction,  could  not 
be  extended  over  the  whole  area  of  the  coal  fields  of  Illinois. 
The  necessity  of  a  detailed  survey  of  your  coal  fields  will 
already  become  evident,  from  the  importance  of  the  data  col- 
lected in  our  short  tour  of  field  exploration. 

It  is  not  necessary  to  show  the  interest  of  the  paleontological 
report  of  the  coal,  and  the  practical  value  of  its  conclusions. 
In  this  report  Illinois  has  the  first  reliable  indication  about  the 
distribution  of  its  Coal  Measures,  and  gives  to  science  some  of 


*  For  this  chapter  see  second  volume. 
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the  most  beautiful  and  interesting  fossil  plants  that  have  ever 
been  published. 

As  for  the  paper  on  the  formation  of  the  prairies,  its  place  in 
the  report  is  fully  explained,  I  think,  by  the  praxjtical  advan- 
tage that  would  result  to  agriculture  from  an  exact  knowledge 
of  the  nature  of  the  soil  of  the  prairies. 

With  sincere  regards,  I  remain,  dear  sir,  very  truly  and  res- 
pectfully yours.  LEO  LESQUEREUX. 

Columbus,  Ohio,  Nov.  28,  1860. 

SECTION    I. 

Introductory  Remarks. 

Coal  has  been  formed  on  the  place  where  we  find  it  now,  in 
basins  more  or  less  extensive.  The  materials  have  been  accu- 
mulated by  the  long  continued  growth  and  partial  decay  of 
boggy  plants,  in  the  same  manner  as  the  peat  is  formed  in  the 
bogs  of  our  time,  by  successive  accumulation  of  the  plants 
growing  and  decaying  on  the  surface.  A  deep  trench  cut  across 
one  of  our  cranberry  marshes,  exposes  on  its  walls  an  inordi- 
nate compound  of  different  kinds  of  plants,  trees,  stems,  roots, 
branches,  leaves,  bunches  of  grass,  reeds  and  mosses,  which, 
though  mostly  changed  into  a  kind  of  burning  material,  named 
peat,  sometimes  preserve  part  of  their  forms  and  even  can  be 
specifically  determined. 

The  plants  growing  on  the  bogs  are  generally  of  peculiar 
species,  and  contain  in  their  tissue  a  proportionally  great 
amount  of  woody  matter.  The  wood,  under  the  influence  of 
continual  humidity,  does  not  rot  or  become  changed  into  humus 
as  when  it  is  exposed  to  atmospheric  action.  By  a  kind  of 
slow  decomposition,  named  aqueous  combustion,  which  chemis- 
try most  satisfactorily  explains,  it  becomes,  by  and  by,  either 
peat,  lignite,  coal,  anthracite  or  any  other  of  our  mineral  com- 
bustibles, even  diamond.* 

*The  peculiar  soil  of  the  prairies,  also  dae  to  a  process  of  the  kind,  is  explained  in 
another  place. 

—28 
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The  epoch  of  the  formation  of  the  coal  in  bogs  of  a  far 
wider  extent  than  those  of  our  time,  is  so  far  distant  from  ours 
that  the  number  of  years  which  separate  them  could  not  be 
computed  by  figures.  At  that  epoch,  still  new  for  our  globe, 
the  crust  of  the  earth  being  thinner  than  it  is  now,  was  exposed 
to  frequent  partial  changes  of  level,  local  depressions  or  up- 
heavals, sinking  of  immense  surfaces  or  slow  upraising  of  hills, 
mountains,  etc.  Consequently,  though  the  matter  of  the  coal 
was  always  formed  upon  a  horizontal  and  often  extensive 
surface,  we  can  understand  easily  how  these  deposits  (which 
have  formed  our  beds  of  coal) ,  have  been  occasionally  disturb- 
ed, and  are  found  now  at  various  degrees  of  inclination  from 
the  horizontal  level.  Near  the  Allegheny  mountains,  where 
the  disturbances  have  been  greater,  the  coal  beds  are  found 
sometimes  upraised  perpendicular,  or  folded  one  upon  another 
like  the  leaves  of  a  book. 

To  the  alternate  depression  and  upheaval  of  the  whole  or  of 
some  parts  of  the  coal  basin,  is  due  the  successive  formations 
of  beds  of  coal  at  different  epochs.  This  alternation  of  move- 
ments has  heaped  one  upon  another,  strata  of  various  kinds, 
coal,  shales,  sandstone,  limestone,  etc.,  which  constitute  the 
vertical  extent  of  the  Coal  Measures. 

The  aim  of  well  directed  geological  researches  is  not  only  to 
examine  and  ascertain  the  value  of  the  useful  mineral  strata 
which  may  be  exposed  somewhere,  but  to  find  out  the  number, 
the  direction,  the  respective  positions  of  these  strata,  and  to 
show  how,  and  at  wliat  depth  they  can  be  reached  from  a  given 
point  of  the  country.  This  is  possible  for  the  beds  of  coal  only, 
and  it  is  much  for  Illinois,  which  has  not  a  more  useful  mineral 
than  coal. 

A  number  of  strata  of  coal  have  been  formed  by  superposi- 
tion in  the  coal  basins  of  America,  at  a  vertical  distance  which 
remains  approximately  the  same  in  the  whole  extent  of  the 
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coal  fields.*  From  this  general  distribution  it  results  that  a 
section  made  at  some  point  of  the  coal  fields  of  Illinois,  (where 
we  suppose  all  the  coal  strata  have  been  formed) ,  would  show, 
with  some  difference  in  the  relative  thickness  of  the  strata 
separating  the  coal  beds,  the  same  order  of  stratification  as 
could  be  seen  on  any  other  section  of  the  Coal  Measures  of  any 
other  State.  K  then,  the  geological  horizon  of  a  place  is  iden- 
tified, it  becomes  possible  for  the  geologist  to  indicate,  with 
every  chance  of  probability,  what  beds  of  coal  would  be  cross- 
ed by  a  boring  at  the  same  place,  and  at  what  depth  the  first 
coal  bank  should  be  met  with.  To  render  this  assertion  more 
comprehensible,  let  us  suppose  that  the  vertical  thickness  of 
the  Coal  Measures  of  Illinois  is,  on  an  average,  twelve  hundred 
feet,  and  contains  twelve  beds  of  coal,  separated  from  each 
other  by  one  hundred  feet  of  strata,  consisting  of  sandstone, 
limestone,  shales  or  fire  clay.  It  is  clear  that  if  a  coal  bed  or 
some  of  its  axjcompanying  strata  are  seen  exposed  at  one  place 
and  can  be  recognized,  say  for  the  fifth  coal,  counting  from  the 
base  up,  or  for  one  of  its  overlaying  strata,  the  geologist  is  au- 
thorized to  conclude  that  there  are  still  four  beds  of  coal 
formed  under  this  one,  and  that  the  nearest  below  could  be 
reached  by  a  shaft  of  one  hundred  feet. 

Geological  conclusions  are  based  on  three  kinds  of  researches: 
1st,  On  the  direction  of  the  rocks,  that  is,  of  the  dip  of  the 
strata  at  various  points,  or  on  stratigraphy.  2d,  On  the  com- 
parison of  the  nature  of  the  rocks  or  strata,  or  on  Lithology. 
3d,  On  the  examination  of  fossil  remains  preserved  in  some  of 
the  strata,  or  on  Paleontology. 

In  a  country  like  Illinois,  where  the  old  formations,  (the 
only  ones  containing  useful  minerals),  are  covered  with  loose, 
transported,   recent  materials,  sand  or  gravel,  named  drift, 

*  This  is  said  in  a  general  meaning.  Local  erosions  at  any  part  of  the  thickness  of 
the  Coal  Measures  have  been  of  frequent  occurrence.  This  and  other  local  disturb- 
ances, which  the  geologist  has  to  take  into  account,  always  affect  the  exact  accuracy 
of  his  conclusions. 
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heaped  to  a  thickness  of  one  to  two  hundred  feet  or  more,  the 
old  rocks  become  rarely  exposed  to  view,  and  their  horizontal 
direction  or  dip  cannot  be  ascertained  but  with  the  greatest 
difficulty.  For  the  same  reason  it  is  impossible  to  take  relia- 
ble conclusions  from  the  nature  of  the  so  rarely  exposed  rocks, 
while  sandstone,  limestone  or  shales  of  the  same  appearance, 
are  found  nearly  in  the  whole  thickness  of  the  Coal  Measures, 
and  are  liable  to  vary  greatly  in  their  lithological  characters. 
We  have  then  to  rely  on  Paleontology,  which,  for  the  Coal 
Measures  at  least,  is  certainly  the  best  guide  for  the  geologist. 

The  strata  of  our  earth,  as  we  have  seen  before,  generally 
contains  remains  of  animals  or  of  plants,  preserved  by  petri- 
faction, and  more  or  less  easily  recognized.  Strata  of  some 
thickness  having  generally  required  for  their  formation,  by 
deposit,  a  great  deal  of  time,  a  space  sufficient  to  change  in 
some  way  the  relative  number  of  individuals  to  species,  or 
genera,  each  of  these  strata  contain  some  peculiar  plants  or 
animals  which,  when  they  can  be  found,  unmistakably  indicate 
their  true  horizontal  position.  It  is  now  ascertained  that  each 
coal  bed,  occupying  a  different  horizon,  has  in  its  shales,  and 
sometimes  even  in  its  coal,  some  plants  either  exclusively  per- 
taining to  it  or  distributed  with  it  in  a  far  greater  number  than 
at  any  other  geological  level. 

According  to  these  remarks,  the  following  conclusions  on  the 
position  of  some  of  the  coal  banks  of  Illinois,  are  based  on 
paleontological  evidence  for  all  the  examined  strata,  where 
fossil  plants  could  be  discovered. 

SECTION   II. 

General  Distribution  of  the  Coal  Strata  of  Illinois. 

It  is  not  possible  to  indicate  the  relative  position  of  a  coal 
bank,  if  we  do  not  have  for  reference  a  general  vertical  section 
of  the  measures.  The  one  which  appears  to  represent  in  the 
best  manner  the  stratification  of  the  Illinois  Coal  Measures  is 
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that  published  by  my  lamented  friend  Dr.  D.  D.  Owen,  in  his 
report  for  the  Shawneetown  Mining  Company  in  1856.  It  is 
nearly  exactly  concordant  with  the  general  section  of  the  State 
survey  of  Kentucky,  and  its  exactness  has  been  confirmed  by 
a  number  of  borings,  especially  by  the  HoUoway  boring,  near 
Henderson,  which  crosses  the  whole  thickness  of  the  productive 
Coal  Measure  from  the  base  of  the  Anvil  Rock  sandstone  to 
to  the  top  of  the  conglomerate.  The  two  sections  will  be  here 
given  for  comparison  : 

N6.  1. — Section  at  Shawjieetowii,  111. ^  from  the  hose  of  the  AnvU-rock  Sandstone. 


FT. 

1.  Argillaceoas  shale 38 

2.  Black  argillaceous  shale 10 

3.  Gray  shale  and  pyrites 8 

4.  Black  shales,  with  pyrites 2 

5.  Gray  shale 3 

6.  Upper  member  of  coal  No.  12 0 

7.  Gray  shale 4 

8.  Lower  member  of  coal  No.  12 2 

9.  Hard  sandstone 3 

10.  Gray  shale 1 

11.  Sandstone  (calcareous) 13 

12.  Black  shale « 2 

13.  Sandstone 15 

14.  Gray  shale 6 

15.  Hard  black  limestone 3 

16.  Shales  (mostly  absent) 0 

17.  Coal  No.  11 3 

18.  Fireclay 2 

19.  Pyritiferous  sandstone 3 

20.  Thin  bedded  shaly  sandstone  .....36 

21.  Shales 2 

22.  Goal  No.  10  (often  absent) 3 

23.  Sandstone 8 

24.  Shale 3 

25.  Sandstone 4 

26.  Argillaceous  shale  and  iron  stone.49 

27.  Avicula  black  shale 6 

28.  Coal  No.  9 5 

29.  Black  fire  clay 3 

30.  Shale... 3 

31.  Thin  bedded  sandstone  and  8bale.40 

32.  Ferruginous  shale 37 


IN 
0 

1 

1  33. 

0 

j  34. 

6 

I  35. 

4 

i  36. 

5 

137. 

8 

j  38. 

0 

;  39. 

0 

1  40. 

4 

141. 

7 

i  42. 

6 

j  43. 

1 

i  44. 

8 

1  45. 

0 

i  46. 

4 

i47. 

9 

!48. 

.0 

\  49. 

0 

]  50. 

0 

i  51. 

0 

i  62. 

0 

153. 

0 

j  54. 

0 

j  55. 

0 

i  56. 

0 

1  57. 

0 

58. 

0 

59. 

0 

60. 

0 

61. 

0 

62. 

0 

63. 

7 

64. 

FT.  IN 

White  and  pink  sandstone 10  0 

Coal  No.  8 2  C 

Sandstone 16  0 

Black  shales  and  carbonate  iron.  14  0 

Coal  traces  No.  7 0  4 

Fireclay 3  0 

Shales 3  0 

Sandstone  in  blocks 2  0 

Ferruginous  limestone *2  0 

Sandstone 3  0 

Soft  thin-bedded  sandstone 20  0 

Shaly  sandston^ 22  0 

Black  shales  with  fossils 6  0 

Coal  No.  6 3  0 

Fireclay 3  0 

Carbonaceous  sandstone 12  0 

Micaceous  sandstone 11  0 

Shale,  with  carbonate  of  iron 6  0 

Coal  No.  5 4  0 

Dark  shales ..20  0 

Gray  shales  with  ironstones 40  0 

Mahoning  or  curlew  sandstone. ..30  0 

Shales  with  fossil  plants 5  0 

Coal  No.  4,  with  parting 4  0 

Shales 25  0 

Curlew  limestone 4  0 

Shales 45  0 

Sandstone 10  0 

Traces  of  coal  No.  3...... 1  0 

Shales 14  0 

Sandstone 10  0 

Shales  with  scaly  iron  ore 12  0 
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FT.  IN 

65.  Coal  (thin),  upper  part  of  Ko.  2..  1  3 

66.  Shale ) 3  6 

67.  Shale  and  carbonate  of  iron 11  0 

68.  Coal  No.  2,  (lower  mem.) 2  6 

69.  Brown  sandstone 13  0 

70.  Heavy  sandstone 40  0 

71.  Thin  bedded  sandstone  and  shale. 22  0 


FT.m 

72.  Shales  and  ironstone ..25  0 

73.  Coal  No.  1,  C— thin 1  0 

74.  Shales 7  0 

75.  Thin  bedded  sandstone  shales. ...50  0 

76.  CoalNo.  1,  B 3  0 

77.  Millstone  grit  (conglomerate).....  0  0 


862  ft. 


Ko.  2. — Section  in  the  HoUoway  Borinn,  Henderson  county^  Kentucky ,  from  the 

base  of  the  Anvil  rock  Sandstone. 


FT.  IN 

1 .  Indurated  argillaceous  shales  and 

ironstone 40  0 

2.  Impure  foeted  coal  No.  12 3  6 

3.  Shales  and  fire  clay 3  0 

4.  Hard  gray  limestone 4  1 

5.  Coal  No.  11,  upper  member 4  5 

6.  Shale  or  fire  clay 3  7 

7.  Hard  gray  limestone 7  6 

8.  Thin  coal  No.  11,  lower  member  0  10 

9.  Sandstone 46  0 

10.  Black  shale  and  coal  No.  10 3  2 

11.  Tough  dark  shale 21  0 

12.  Coal  No.  9 4  3 

13.  Argillaceous  black  shales 93  3 

14.  Hard  black  shale  and  traces  of 

Coal  No.  8 3  6 

15.  Sandstone 1  0 

16.  CoalNo.  7 2  6 

17.  Sandstone  and  shales 182  0 

18.  CoalNo.  6  (?) 1  6 


FT.  IN 

19.  Shales 13  0 

20.  CoalNo.  5 5  6 

21.  Shale 45  8 

22.  Mahoning  sandstone ..26  8 

23.  Shales,  place  of  No.  4  coal.. 11  0 

24.  Fossilifus  shales  and  iron8tones..22  6 

25.  Curlew  limestone 6  0 

26.  Coal  No.  3. 1  8 

27.  Fire  clay  and  shales 18  11 

28.  Limestone  and  shales 29  7 

29.  Black  shales 9  8 

30.  Limestone 8  0 

31.  Shale 5  0 

32.  Limestone 33  4 

33.  Shale 6  0 

34.  Dark  hard  rock «  7  0 

35.  Indurated  shales ..177  9 

36.  Coal  No.  1,  B 6  6 

37.  Conglomerate  sandstone 156  0 


Coal  No.  12  is  very  unreliable,  mostly  marked  by  one  or 
two  streaks,  and  when  of  a  workable  thickness,  generally 
shaly  and  of  poor  quality.  Its  position  is  also  extremely  vari- 
able, as  seen  on  both  these  sections. 

Coal  No.  11  is  overlaid  by  a  bed  of  limestone  on  both  these 
sections,  but  this  limestone  is  like  some  other  beds  of  limestone, 
a  local,  unreliable  formation.  This  coal  (No.  11)  is  four  feet 
five  inches  in  the  HoUoway  section,  and  three  feet  ten  inches 
in  the  Shawneetown  section.  Its  mean  tfiickness,  when  it  is 
in  one  member,  is  five  feet.  But  it  is  generally  separated  into 
two  or  three  members,  and  I  am  still  in  doubt  if  Nos.  10  and 
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12  coal  are  not  true  members  of  No.  11.  I  have  seen  it  at 
some  places  separated  by  18  feet  of  shales  and  limestone,  and 
only  at  a  distance  of  a  few  yards,  both  coal  strata  coming 
together  and  uniting  in  one  by  the  total  disappearance  of  the 
shales  and  limestone.  The  upper  part  is  sometimes  a  cannel 
coal.  It  occupies  in  the  west  the  same  horizon  as  the  Pitts- 
burgh coal  in  the  east.  The  space  between  Nos.  11  and  9 
coal  is  generally  one  hundred  feet,  mostly  occupied  by  shales 
and  sandstone,  and  rarely  by  a  bed  of  coal  No.  10.  The  last 
bed  attains  three  feet  at  Shawneetown.  I  have  not  seen  it  as 
thick  elsewhere. 

Coal  No.  9  is,  in  the  west,  a  reliable  coal,  and  generally  of  a 
better  quality  and  more  free  of  sulphuret  than  No.  11.  Its 
paleontology  is  peculiar.  Its  shales  contain  a  species  of  shell 
Avictda  rechlaterarea^  (Cox),*  in  such  great  abundance  that  it 
has  been  named  the  Avicula  shale. 

The  distance  from  No.  9  to  No.  8  coal  beds  is,  at  Shawnee- 
town, 100  feet,  at  HoUoway's  boring  96  feet.  This  and  the 
following  No.  7  are  generally  thin  coal  beds,  often  replaced  by 
shales,  as  in  the  boring.  No.  6  coal,  which  is  three  feet  thick 
at  Shawneetown,  is  also  rarely  formed,  and  is  not  marked  in 
section  No.  2,  where  we  find  coal  No.  5  at  196  feet  from  No. 
8,  when  at  Shawneetown  the  same  space  is  only  130  feet. 

The  4th  coal  at  Shawneetown  is  four  feet  thick.  Its  place 
is  always  at  the  base  of  a  thick,  hard,  sometimes  conglomerate 
sandstone,  named  the  Mahoning  sandstone.  This  coal,  either 
separated  in  two  or  three  members  by  thin  clay  partings,  or  in 
a  single  bed,  is  generally  and  extensively  formed.  I  had  no 
opportunity  to  see  it  in  Illinois,  but  it  is  certainly  present  in 
that  State.  Along  the  Wabash,  near  Vincennes,  Indiana,  it  is 
four  to  five  feet  thick.  It  is  the  Pomeroy  coal,  of  Ohio,  the 
Curlew  coal,  of  Kentucky,  and  the  Upper  Freeport  coal   of 

*  This  fossil  was  described  in  the  Kentucky  report  as  an  Avicula,  but  it  belongs  to 
the  genus  Avieulopeeten,  of  McCoy.  A.  H.  W. 


216  GEOLOGY  OF  ILUNOIS. 

Pennsylvania.  Its  combustible  matter  is  of  excellent  quality, 
the  best  coal  for  coke.  It  is  not  found  in  the  boring  at  Hol- 
loway,  but  its  place  is  marked  there  at  the  base  of  a  twenty- 
six  foot  bed  of  hard  sandstone. 

The  Curlew  limestone,  from  30  to  50  feet  below  the  base  of 
the  Mahoning  sandstone,  is  a  regular  formation,  apparently 
extending  like  the  former,  over  the  whole  area  of  the  coal  fields, 
from  Pennsylvania  to  the  Mississippi  river.  The  3d  coal 
which  underlies  it  is  also  extensively  developed,  with  its  roof 
of  gray  soft  shale,  full  of  fossil  plants,  like  the  coarser,  harder, 
and  more  micaceous  shales  of  the  former.  In  the  HoUoway 
boring  it  was  found  two  feet  thick;  at  Shawneetown  it  is  thin. 
The  distance  from  No.  3  to  No.  4  averages  50  feet. 

Coal  No.  2  is  like  coal  No  6,  and  also  coal  No.  1,  one  of 
those  beds  which  are  found  in  some  countries  of  good  worka- 
ble  thickness,  and  at  other  places  have  not  been  formed  at  all. 
Another  analogy  between  these  three  strata  is  the  inferior 
quality  of  their  coal.  1  have  not  seen  No.  2  in  Illinois.  No. 
1  C  coal  is,  on  the  contrary,  well  developed  in  the  western  part 
of  the  State,  along  the  Mississippi  river.  It  is  generally  over- 
laid by  a  cherty  limestone,  sometimes  passing  at  its  top  to  a 
siliceous  variable  compound,  which  in  Ohio  is  named  Burr- 
stone.  Its  distance  from  No.  1  B  coal  averages  55  feet.  From 
the  absence  of  the  strata  which  separate  these  beds  of  coal, 
they  sometimes  come  in  contact,  forming  a  single  bank,  or 
separated  only  by  a  thin  shale  or  clay  parting. 

No.  1  B  coal  is  the  big  bed,  the  most  extensively  formed, 
the  best  coal  of  the  whole  measures.  It  often  divides  in  two, 
three  or  more  beds,  by  clay  partings  or  shales  of  various  thick- 
nesses. It  is  generally  underlaid  by  a  stratum  of  coarse  sand- 
stone, 10  to  20  feet  thick,  containing  a  great  abundance  of 
remains  of  large  plants,  and  overlying  coal  No.  1  A,  just  above 
the  conglomerate.  But  sometimes,  as  is  the  case  at  Shawnee- 
town and  at  the  Holloway  boring,  the  conglomerate  formation 
begins  immediately  under  coal  No.  1  B. 
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The  analogy  between  both  No.  1  and  No.  2  sections,  already 
evident  in  comparing  the  various  strata,  appears  the  more  so 
in  comparing  the  space  between  strata  which  may  be  considered 
as  essential  in  the  measures.  The  distance  from  the  base  of 
the  Anvil-rock  sandstone  to  the  base  of  the  Mahoning  sand- 
stone is,  at  Shawneetown,  5G0  feet,  and  at  the  boring  520. 
The  difference  of  40  feet  only  might  be  reduced  by  supposing 
that  the  boring  was  not  begun  just  at  the  base  of  the  Anvil- 
rock,  which  is  exposed  in  the  hills  at  some  distance  away. 
Moreover  from  the  base  of  the  Mahoning  sandstone  to  the  top 
of  the  conglomerate  the  space  at  Shawneeto^vn  is  just  300  feet, 
and  at  the  boring  342 ;  which  equalizes  the  difference  and  makes 
for  both  sections  the  whole  thickness  of  the  strata  about  860 
feet,  there  being  only  two  feet  of  difference. 

SECTION   III. 

Horizontal  position  of  the  Coal  Bank$  examined  in  Illinois — MurpJii/shoro,  Jack- 

son  couniy. 

The  section  of  the  strata  on  the  banks  of  Big  Muddy  river, 
at  Murphysboro,  can  be  established  as  follows : 

Covered  space,  drift  (?) 20  feet,  0  in. 

Sandstone  and  Bandy  shale C  *'  0  ** 

Black  shales 0  "  6  " 

Coal 3  ''  0  " 

Fire  clay  (covered  space) 4  **  0  " 

Hard  sandstone,  coarse 10  ^'  0  '' 

Septaria  limestone  (variable) 0  "  8  ** 

Ferruginous  shales,  with  remains  of  plants 3G  '^  0  *' 

Block  coal,  closely  laminated,  pure  (main  coal) 3  '*  0  " 

Clay  parting  (variable,  from  6  inches  and  more) 0  "  6  " 

Coal  (same  appearance  as  the  former) 1  "  10  " 

Fire  clay  and  shales  with  plants 15  ''  0  *' 

Hard,  coarse,  hearth  sandstone,  to  level  of  low  water 8  ^*  0  *' 

Coal 0  «'  8  " 

From  the  species  of  plants  found  in  the  shales  and  indicated 
in  the  paleontological  part  of  this  report,  the  main  coal  of 
Murphysboro  is  referable  to  No.  1  B.     The  great  amount  of 

—29 
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fruits  or  nutlets,  of  specimens  of  Lepidodendraii  and  Lepidostro- 
buSy  of  large  ferns  of  the  section  of  the  JFhoqpterideoe,  and  of 
Odontopterisy  are  its  especial  characteristics. 

The  shales  are  grayish,  hard,  micaceous,  much  oxydated, 
intermingled  with  pebbles  of  carbonate  of  iron  (they  sometimes 
constitute  a  valuable  iron  ore),  and  are  overlaid  by  an  irregular 
band  of  septaria.  The  coal,  as  has  been  remarked  before,  is 
rarely  in  a  single  bed,  and,  in  its  divisions,  may  be  considered 
as  a  peculiar  group.  Near  the  ferry,  crossing  the  river  at 
Murphysboro,  the  clay  parting  which  separates  the  two  mem- 
bers is  only  6  inches.  On  the  road  to  Carbondale,  at  about 
300  yards  distance,  the  upper  member  is  already  separated 
from  the  lower  by  10  feet  of  shales  and  overlaid  by  a  sandstone. 
Such  disturbances  in  the  direction  of  the  strata  of  this  coal  are 
extremely  frequent,  and  thus  it  is  often  found  underlying  a 
sandstone,  while  its  characteristic  shales  are  found  below  it.  I 
have  not  seen  the  coal  bank  marked  3  feet,  near  the  top  of  the 
section — ^it  was  covered,  and  its  position  was  indicated  by  the 
miners;  but  from  its  position,  50  feet  above  coal  No.  1  B,  and 
also  from  the  assertion  of  the  miners  that  this  coal  is  of  an 
inferior  quality,  I  have  no  doubt  that  it  belongs  to  No.  1  C. 

The  bed  of  coal,  8  inches  thick,  underlying  the  8  feet  of 
hearth  sandstone  at  the  low  water  level  of  Muddy  river,  is  also 
marked  from  the  indication  of  the  miners.  It  is  evidently  coal 
No.  1  A,  and  is  not  far  from  the  top  of  the  conglomerate.  This 
coarse  sandstone,  named  hearth  sandstone  in  Kentucky,  is  a 
good  building  stone,  especially  used  for  the  construction  of  the 
iron  furnaces. 

The  coal  w^orked  out  of  the  bank  of  Murphysboro  has  a 
beautiful  appearance.  It  is  hard,  compact,  free  from  sulphuret 
and  of  excellent  quality.  Its  working  along  the  Muddy  river 
would  prove  very  remunerative  indeed,  and  draw  to  the  country 
a  great  deal  of  capital  and  enterprise,  if  the  navigation  of  the 
river  was  not  so  diflScult.     Nothing  but  a  canal  to  the  Missis- 
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sippi  river,  or  the  completion  of  the  projected  railroad,  can  give 
to  the  mineral  riches  of  Jackson  county  their  full  value. 

The  position  of  the  coal  at  Murphysboro  sufficiently  indicates 
that  no  other  workable  bed  of  coal  could  be  found  at  a  lower 
level,  and  consequently  that  borings  for  coal  along  the  Big 
Muddy  river  would  be  useless ;  but  as  the  high  water  of  the 
river  often  covers  the  coal,  and  prevents  its  mining,  shafts 
could  be  sunk  to  it  with  advantage  from  the  hills  bordering 
the  river.  It  is  even  apparent  that  this  coal  underlays  all  that 
part  of  Jackson  county  east  of  Muddy  river,  where  it  will  be 
extensively  worked  hereafter  by  shafts  of  from  100  to  150  feet 
deep. 

Carhondale^  Jackson  connti/. 

From  the  name  of  the  place,  I  expected  to  find  in  its  vicinity 
some  workable  coal  banks,  of  a  good  thickness ;  but  the  coal 
bed  opened  near  Carbondale  is  only  20  to  30  inches  thick,  and, 
as  near  as  I  can  judge,  cannot  be  found  thicker  or  more  devel- 
oped than  it  is  at  the  outcrops  where  I  examined  it.  One  and 
a  half  miles  southeast  of  the  station  the  coal  is  worked  at  two 
different  places,  and  is  overlaid  by  soft  grayish  shales  (soap- 
stone),  without  any  fossil  plants ;  at  least  I  could  find  no  other 
fossil  remains  in  these  shales  than  a  few  leaves  of  Lepidoderi' 
dron.  These  shales  are  overlaid  by  a  stratum  of  hard,  coarse, 
gritty,  very  micaceous  sandstone,  hardened  by  exposure  and 
quarried  for  building  purposes.     The  section  at  the  quarry  is  : 

Hard,  grittj,  micaceous  sandstone .-. 22  feet. 

Soft  shales  and  covered  space 36    " 

Coal,  somewhat  shalj 1     "  10  in. 

On  the  northwest  corner  of  section  27,  on  Files'  Fork,  branch 
of  Crab  Orchard  creek,  the  same  coal  is  seen  overlying  a  thick 
bed  of  gray  hard  stigmaria  fire  clay.  It  looks  like  the  sub- 
conglomerate  coal,  but  its  shales  do  not  contain  the  small  oval 
pebbles  of  carbonate  of  iron  ordinarily  found  in  abundance 
below  the  conglomerate.     From  the  general  appearance  and 
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distribution  of  the  strata,  I  refer  it  to  coal  No.  1  A,  the  same 
as  underlies  the  hearth  sandstone  at  Murphysboro.  But  I  can 
not  give  this  assertion  as  positive  from  want  of  paleontological 
evidence.  The  sandstone  quarried  near  Carbondale  is  appa- 
rently the  same  as  the  sandstone  of  Murphysboro.  But  the 
characters  of  the  strata  overlaying  coal  1  A,  are  extremely 
variable  and  unreliable.  Sometimes,  as  at  Hawesville,  Ky., 
and  Cannelton,  Ind.,  coal  1  A  and  1  B  are  separated  by  a  suc- 
cession of  black,  soft,  bitiminous  shales,  containing  only  cones 
and  leaves  of  Lepidodendron.  At  other  places  the  shales  are 
divided,  including  a  thin  stratum  of  sandstone,  or  entirely 
replaced  by  sandstone,  or  even  wanting,  and  both  coal  beds  1 

A,  and  1  B,  become  united  together. 

K  my  supposition  about  the  position  of  the  coal  at  Carbon- 
dale  is  right,  borings  at  and  around  the  place  would  not  reach 
any  lower  coal ;  and  the  sub-conglomerate  coal  bed  which,  in 
Indiana,  is  never  thicker  than  two  feet,  if  formed  in  Illi- 
nois, does  not  attain  a  greater  thickness.  Along  the  railroad 
from  Carbondale  to  Du  Quoin  the  dip  is  northeast,  and  coal  1 

B,  as  well  as  coal  1  C,  may  be  discovered  or  found  by  borings, 
at  a  short  distance  from  the  base  of  the  drift. 

Du  Quoin  and   St,  John^  Perry    County, 

The  section  of  the  coal  worked  at  this  place  and  of  its 
accompanying  strata  is  given  in  the  report  on  Perry  county. 
The  coal  bank  is  overlaid  by  a  thick  bed  of  gray  shales,  some- 
times very  soft,  abounding  in  remains  of  well  preserved  fossil 
plants,  sometimes  hard,  coarse,  micaceous,  with  fewer  remains 
of  plants,  and  not  as  well  preserved.  The  most  predominant 
plants,  as  indicated  in  the  paleontological  report,  are  SpJie^io- 
pliyllumy  Aiinulariay  Asterophyllites^  Calamiies  in  abundance, 
HymenophylUteSy  Pecopteria  acuta,  Pecopteris  villosa,  Pecopteria 
ajqualisj  Neuropteris  rariiiervia,  species  of  SigiUaria  of  the  sec- 
tion of  the  Liodermcej  a  few  Lepidodendrons  with  large  cones, 
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prints  of  the  base  of  large  petioles  of  fern,  form  a  flora  easily 
recognized  and  peculiar  to  coal  No.  3.  Its  lithological  char- 
acters are  also  persistent  enough,  the  shales  being  overlaid 
either  immediately  or  at  a  short  distance  by  the  Curlew  lime- 
stone. At  St.  John  the  limestone  is  separated  from  the  gray 
shales  by  a  bed  of  black,  bituminous  shales,  much  like  the 
shales  overlying  coal  Nos.  9  and  11,  containing,  also,  remains 
of  fishes  and  shells,  apparently  of  the  same  species  as  those 
found  in  the  higher  strata.  Unfortunately  the  animal  paleon- 
tology of  the  coal  is  not  yet  known  well  enough  to  fix  the 
distribution  of  the  species  in  the  strata  at  different  horizons. 

The  coal  taken  from  the  bank  at  Du  Quoin  and  St.  John  has 
a  very  fine  appearance.  It  is  very  black,  (the  black  diamond 
of  the  east),  hard,  compact,  of  even  fracture,  free  from  sul- 
phuret,  though  it  has  a  little  more  of  it  than  the  coal  of  Mur- 
physboro,  containing,  also,  from  chemical  analysis,  proportion- 
ably  less  carbon  and  a  little  more  ashes.* 

As  coal  No.  2  has  not  been  seen  in  Illinois  in  such  position 
that  its  distance  from  No.  3  could  be  ascertained,  and  as  this 
No.  2  is  more  frequently  and  extensively  formed  in  the  south- 
eastern part  of  the  coal  fields  than  in  the  northwest,  I  am  not 
positive  that  it  would  be  met  with  in  Illinois  by  boring.  It« 
distance  from  No.  3  averages  80  feet.     Thus,  to  have  chances 


*  To  appreciate  the  value  of  the  coal  of  a  bank,  chemical  analyses  are  far  less  reli- 
able than  the  examination  of  an  experienced  miner.  First,  because  the  nature  and 
quality  of  the  matter  varies  from  the  top  to  the  base  of  a  coal  bank,  as  well  as  in  its 
horizontal  extent;  secondly,  because  the  proprietors,  naturally  anxious  to  give  a  good 
name  to  their  coal,  send  for  analysis  picked  pieces,  which  do  not  represent  at  all 
the  average  quality  of  the  whole.  I  could  quote  a  number  of  cases  as  proofs  of  this 
assertion.  A  sample  of  coal  sent  from  a  bank  in  Indiana  was  found,  in  the  laboratory, 
to  be  the  best  coal  ever  analyzed  in  the  west — a  true  fossilized  bitumen — which  after 
combustion,  scarcely  left  any  trace  of  ashes.  When  I  came  to  examine  the  bank  it 
was  taken  from,  I  found  the  coal  of  the  worst  quality;  so  much  mixed  with  streaks  of 
Bulphuret,  earthy  matter  and  charcoal,  that  indeed  the  coal  being  unsalable,  the  pro- 
prietor had  to  abandon  its  working.  To  judge  well  of  the  value  of  a  coal  bank,  the 
best  way  is  to  look  over  a  few  car  loads  of  coal  taken  from  different  parts  of  the 
mines. 
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to  find  coal  from  below  No  3,  borings  should  penetrate  to  No. 
1  C,  (about  200  feet),  or  even  to  No.  1  B,  about  250  feet  or 
less. 

It  has  been  already  observed  that  the  bed  of  limestone  inter- 
posed  between  No.  4  and  No.  3  coal  is  one  of  the  most  per- 
sistent and  reliable  strata  of  the  Coal  Measures.  It  is  generally- 
hard  and  compact  enough  for  building  purposes.  Where  it  is 
found  and  ascertained,  coal  No.  3  may  be  looked  for  15  to  30 
feet  below  it. 

At  St.  John,  two  miles  north  of  Du  Quoin,  the  coal  which  is 
six  to  seven  feet  thick,  is,  it  is  said,  ten  feet  lower  than  at  Du 
Quoin.  This  difference  has  led  some  proprietors  to  believe  that 
the  coal  in  both  places  belongs  to  dilierent  beds.  It  is  an. error. 
As  the  limestone  which  overlies  the  bank  of  shales  crops  out 
in  the  creek  just  behind  Du  Quoin,  and  also  northeast  of  St. 
John,  the  difference  in  the  level  of  the  coal,  if  there  is  any, 
is  due  to  some  local  disturbance. 

Carlyle^    Clinton   County, 

The  Curlew  limestone  is  exposed  on  the  Kaskaskia  river, 
two  miles  south  of  the  town  of  Carlyle,  with  a  thickness  of 
about  8  feet,  and  has  been  quarried  there  to  some  extent.  As 
at  Du  Quoin,  it  is  underlaid  by  black  bituminous  shales;  but 
I  do  not  know  if  coal  has  been  found  at  a  lower  level.  Along 
the  Kaskaskia  river,  the  shales  are  seen  overlying  a  bank  of 
sandstone  which  crops  out  just  at  low  water  mark.  Perhaps 
the  gray  shales  are  formed  under  it.  In  any  case  coal  No.  3 
should  be  found  at  or  around  Carlyle  at  a  depth  of  from  20  to 
25  feet  below  the  base  of  the  limestone. 

The  same  limestone  is  also  quarried  just  back  of  the  town, 
where  it  has  the  same  thickness.  It  has  been  quarried  there 
for  the  construction  of  a  splendid  bridge.  It  is  still  finely  ex- 
posed on  Crooked  creek,  at  Joloff's  old  mill  site,  ten  miles  south 
of  Carlyle.     It  contains  there  a  great  abundance  of  fine  and 
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well  preserved  fossil  shells,  and  is  underlaid  by  the  same  gray 
soft  shales  as  those  of  Du  Quoin,  containing  the  same  species  of 
fossil  plants,  especially  Pecopteria  villosa,  (Brgt).  There  is 
scarcely  any  trace  of  black  bituminous  shales  between  the 
limestone  and  the  gray  shales,  but  only  some  coarse  shaly  sand- 
stone. Coal  is  seen  in  fragments  in  the  river  with  the  pebbles, 
and  probably  a  bed  of  it  would  be  found  at  a  few  feet  below 
the  shales ;  but  I  do  not  know  if  it  would  be  of  a  workable 
thickness.     The  section  is : 

Alluvial  claj 20  feet. 

Hard,  fossilifcrous  limestone ^ 5    '' 

Coarse  shales  or  shaly  aandstODe 2    '* 

Gray  soft  shales,  with  plants 10    '* 

Coal,  seen  only  in  broken  pieces (?) 

♦  SummerfiehL 

The  geological  horizon  of  Summerfield,  in  the  same  county, 
is,  to  my  belief,  about  the  same  as  that  of  Carlyle.  The  coal 
is  reached  here  by  a  shaft  275  feet,  showing  the  following 
section : 

1.  Clay  alluvial 35  feet,  0  in. 

2.  Black  slate 3  "  0  ** 

3.  Fire  clay 0  "  6  " 

4.  Gray  shale  and  sandstone 35  <<  0  *' 

5.  Uard  limestone,  fossiliferous 5  ''  0  " 

6.  Sandstone  and  shales 90  "  0  '* 

7.  CoalNo.  2(?) 0  *'  4  *« 

8.  Conglomerate  iron  pebbles 4  '<  0  " 

0.  Fireclay 1  "  0  '* 

10.  Soapstone 10  to  12  "  0  " 

11.  Coal 0  "  3  ** 

12.  Fireclay 0  "  8  ** 

13.  Gray  shales 20  "  0  ** 

14.  Limestone 4  »'  6  ** 

15.  Gray  and  variegated  shales 35  *'  0  '* 

16.  Limestone 8  "  0  ** 

17.  Black  and  gray  shales 26  "  0  ** 

18.  Coal 4  **  0  " 

Though  I  could  only  examine  the  strata  of  this  section  in 
the  heap  of  rubbish  thrown  out  of  the  shaft,  I  think  that  the 


t 
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horizontal  geological  position  of  the  most  important  of  these 
can  be  approximately  established.  The  limestone  (No.  5) 
marked  five  feet  above  a  90  foot  stratum  of  sandstone  and 
shales,  is  very  probably  the  Curlew  limestone,  which  may  be 
seen  exposed  somewhere  around -the  town,  at  the  base  of  the 
hills  or  in  the  bed  of  the  creek.  Consequently  the  place  of 
coal  3  (here  absent)  would  be  just  under  this  limestone,  200 
feet  above  the  worked  coal  bank.  Judging  from  the  two  beds 
of  limestone  separated  by  shales  and  placed  25  feet  higher  than 
the  coal,  the  Summerfield  coal  is  referable  to  coal  No.  1  C, 
the  same  as  the  St.  Clair  county  coal. . 

The  coal  four  inches  thick  underlying  the  90  foot  bank  of 
sandstone  and  shales,  represents  coal  No.  2  of  the  Kentucky 
survey,  its  place  being  intermediate  between  coal  No.  1  B,  and 
No.  3.  Moreover,  the  conglomerate  iron  pebbles  or  iron  pud- 
ding stone  mixed  with  broken  pieces  of  carbonized  plants, 
which  underlies  this  coal,  is  a  peculiar  lithological  compound, 
which  I  have  seen  connected  with  coal  No.  2  at  Amanda  fur- 
nace, Ky.,  and  at  Ironton,  Ohio. 

The  coal  worked  out  of  the  Summerfield  shaft  is  a  good  coal 
for  the  grate,  and  for  every  common  purpose,  but  contains  too 
much  sulphuret  of  iron  to  make  good  coke. 

St,    Clair    County. 

All  the  coal  banks  which  I  have  visited  in  this  county,  along 
the  bluffs  of  the  Mississippi,  opposite  St.  Louis  and  on  the  rail- 
road from  St.  Louis  to  Belleville,  belong  to  coal  No.  1  C.  This 
coal  crops  out  at  the  base  of  the  bluffs,  where  it  is  worked  by 
tunnels.  From  the  upper  country  it  is  reached  by  shafts  one 
hundred  to  one  hundred  and  fifty  feet  deep.  The  principal 
characters  of  coal  1  C  are  indicated  in  the  general  remarks. 
It  is  ordinarily  placed  immediately,  or  at  a  short  distance, 
below  a  bank  of  very  fossiliferous  limestone — the  Encrinital 
limestone  of  Lesley's  Manual.    This  last  formation  is  extremely 
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variable  in  its  thickness,  composition  and  distribution,  being 
sometimes  cut  into  two  strata  by  shales,  or  replaced  by  a  pecu- 
liar kind  of  buff  colored  soft  stone,  full  of  shells  like  the  lime- 
stone, or  passing  to  chert,  or  forming  a  kind  of  pudding  of  chert 
and  ferruginous  clay.  Even  the  limestone  is  often  flinty. 
The  great  amount  of  silex  and  iron  distributed  in  the  strata 
overlying  coal  1  C,  has  formed  the  Burrstone  of  Ohio,  already 
mentioned.  In  the  coal  fields  of  Eastern  Kentucky  the  Burr- 
stone  is  a  very  hard  compound  of  carbonized  and  silicified 
stems,  closely  heaped  and  pressed  one  upon  another  in  a  hard, 
compact,  greenish  colored  mass,  resembling  serpentine  rock. 
This  coal  bed  in  St.  Clair  .county,  especially  at  Caseyville, 
opposite  St.  Louis,  is  immediately  overhiid  by  a  bed  of  very 
black,  bituminous  and  fossiliferous  shales,  having  the  same 
appearance  as  those  which  overlie  the  gray  soft  shales  of  Du- 
Quoin.  Thus  coal  No.  1  C  and  No.  3  may  present  the  same 
lithological  appearance  at  such  places  where  the  gray  soft  shales 
have  not  Ixjen  formed.  This,  nevertheless,  can  not  mislead 
the  observer,  first,  because  the  gray  soft  shales  are  never  found 
with  coal  No.  1  C,  and  the  black  shales,  on  the  contrary,  are 
rarely  found  with  coal  No.  3 ;  and  secondly,  because  the  lime- 
stone of  No.  3  is  hard,  compact  and  more  homogeneous  in  its 
composition  than  that  of  No.  1  C.  Moreover  the  coal  of  No.  3 
is  always  of  a  much  better  quality  and  of  quite  a  different 
appearance. 

Coal  No.  1  C  appears  to  be  extensively  formed  in  St.  Clair 
county,  and  probably,  also,  in  Madison  and  Monroe  counties, 
where  its  place  is  marked  at  a  short  distance  below  the  base  of 
the  drift.  In  St.  Clair  county  this  coal  bed  has  a  greater 
thickness  and  furnishes  a  better  combustible  material  than  at 
any  other  place  where  I  have  seen  it  before.  A  great  many 
sections  of  the  strata  accompanying  this  coal  have  been  pub- 
lished in  the  first  Report  of  the  Geological  Survey  of  Illinois,* 


*  Report  on  Illinois  CoalS;  by  Dr.  J.  0.  Norwood. 
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various  horizons  being  assigned  to  it,  from  the  different  appear- 
ances of  the  strata  which  accompany  it.  The  general  section 
in  St.  Clair  county  is — 

Limestone 6  feet. 

Shales 18 

Limestone 10 

Black  shales  (local) 1 

Coal  No.  1  C 5  to  7 

Nodular  limestone « 3 

Massive  fossiliferous  limestone 4 

Grayish,  ferruginous  shales 15 

Coal  No.  1  B 3 

Shales  (black,  soft) 20 

Black  slates 2 

Coal  No.  1  A 2 

Conglomerate 6 

Near  the  coal  banks  of  the  Pittsburg  Company  the  shales 
overlying  coal  No.  1  B  are  exposed,  and  have  the  same  general 
characters  as  those  which  cover  the  coal  of  Murphy sboro ;  and 
at  the  same  exposure  the  shales  marked  on  the  general  section 
20  feet,  between  coal  No.  1  B  and  No.  1  A,  are  replaced  by  a 
solid  bank  of  hard  sandstone  of  the  same  nature  as  the  hearth 
sandstone  of  Murphysboro.  Thus  the  section  at  this  place 
agrees  with  the  general  section  of  the  Coal  Measures. 

3farouj}in  Counti/. 

My  supposition  that  the  coal  No.  1  C  was  extended  nearly 
over  the  whole  area  of  Monroe,  St.  Clair  and  Madison  counties 
was  confirmed  by  the  examination  of  a  coal  bank  on  the  west- 
ern borders  of  Macoupin  county.  This  coal  crops  out  in  a  deep 
ravine  12  miles  west  of  Carlinville,  on  Hodges  creek,  very  near 
the  limits  of  Greene  county.  All  the  characters  of  the  strata 
which  accompany  it  mark  this  coal  as  No.  1  C.  It  is  overlaid 
by  the  encrinital  limestone,  underlaid  by  the  same  nodular 
limestone  as  at  Casey ville;  and  the  kind  of  siliceous  compound 
(burrstone)  mentioned  above  overlies  the  limestone  here.  The 
coal,  5  feet  thick,  is  rusted  with  oxyd  of  iron,  of  a  poor  quality. 
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presenting  here  the  same  appearance  as  it  has  in  some  part  of 
the  coal  fields  of  Ohio  and  Kentucky. 

At  Carlinville,  on  a  higher  topographical  horizon,  the 
curlew  limestone  is  exposed,  covering  the  soft  gray  shales  of 
No.  3,  containing  in  abundance  fossil  plants  of  the  same  species 
as  those  of  Du Quoin,  especially  Asterophyllites  and  Pecopteris 
villosa;  but  the  plants  are  broken  and  in  a  poor  state  of  pres- 
ervation. The  curlew  limestone  at  Carlinville  is  very  hard, 
yellowish,  of  the  same  appearance  as  that  at  Carlyle. 

Sangamon   County. 

No  coal  has  given  me  more  trouble,  and  has  left  me  more 
uncertain  about  its  geological  horizon,  than  the  bank  of  the 
Sangamon  river.  I  examined  it  near  Springfield  and  near 
Jamestown.  At  every  one  of  its  outcrops  it  is  overlaid  by 
strata  of  so  different  nature  that,  in  the  total  absence  of  remains 
of  coal  plants,  I  could  not  find  a  character  which  might,  in 
some  manner,  indicate  its  position.  Near  Springfield  the  coal 
is  overlaid  either  by  black  fossiliferous  shales  or  by  shaly  argil- 
laceous limestone,  or  by  hard  fossiliferous  yellow  limestone. 
Near  Jamestown,  southward  of  the  river,  the  coal  is  covered 
by  a  bank  of  shaly  sandstone,  which  at  some  places  becomes 
hard  and  compact,  and  passes  just  above  the  coal  to  argillaceous 
gray  shales.  On  the  other  side  of  the  river  it  is,  at  one  place, 
overlaid  by  a  shaly  limestone;  at  another  by  soft  yellowish 
shales.  The  thickness  of  the  coal  is  generally  two  feet.  From 
the  predominance  and  the.  irregularity  of  the  sandstone  above 
this  coal,  it  might  be  referred  to  No.  5  of  the  general  section, 
a  bed  overlaid  in  Kentucky  by  shales  of  different  nature,  and 
so  generally  accompanied  by  a  limestone  that  in  Pennsylvania 
it  is  mentioned,  in  the  Geological  Reports,  as  the  "  Limestone 
coal."  The  determination  of  the  numerous  species  of  fossil 
shells,  which  abound  in  the  strata  of  limestone  formed  at  dif- 
ferent geological  horizons  in  the  whole  thickness  of  the  Coal 
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Measures,  will  do  much  to  remove  the  uncertainty  caused  by 
lithological  differences  like  those  remarked  with  this  coal. 

Cokhenter^  McDonouyh   County. 

The  coal  bank  extensively  worked  at  this  place  is  two  to 
three  feet  thick,  without  clay  parting.  From  paleontological 
evidence  or  from  the  species  of  fossil  plants  preserved  in  the 
soft  gray  shales  which  cover  it,  it  belongs,  without  doubt,  to 
coal  No.  3.  The  plants  are  mostly  the  same  species  as  at  Du- 
Quoin,  and  there  is  nothing  in  the  nature  of  the  accompanying 
strata  which  could  cause  a  doubt  as  to  the  identity  of  these 
coal  strata.  At  Colchester  the  gray  shales,  which  are  very 
thick,  are  not  overlaid  by  black  bituminous  shales;  but  these, 
as  we  have  seen,  are  a  local  formation,  which  we  can  not  expect 
to  find  in  many  places.  The  limestone,  also,  is  not  seen  above 
the  shales,  but  its  place  is  somewhat  higher  than  the  surface 
of  the  country,  and  it  is  probably  found  some  where  in  the  hills 
around.  As  for  the  coal  itself,  it  has  the  same  appearance  and 
is  of  the  same  quality  as  that  of  Du  Quoin.  The  bed  is  only 
half  as  thick,  but  the  thickness  is  normal,  while  the  measures 
generally  thin  out  towards  the  borders  of  the  coal  basin. 

According  to  the  distribution  of  the  coal  as  it  is  exemplified 
in  our  general  section,  we  should  suppose  that  at  least  two 
beds  of  coal  ou^lit  to  be  found  at  Colchester,  at  a  lower  level 
than  the  one  worked.  It  is  not  the  case.  By  an  apparently 
abnormal  disposition  of  the  Coal  Measures,  which  1  have  tried 
to  explain  elsewhere,  the  Colchester  coal  almost  immediately 
overlays  the  conglomerate  formation,  which  is  here  fiileen  to 
twenty  feet  thick.  Such  a  peculiar  disposition  has  teen  re- 
marked before  all  along  the  southern  margins  of  the  western 
coal  fields  of  Kentuckv.  The  coal  strata  havin";  been  formed 
in  a  basin,  of  which  the  ))orders  were  more  or  less  sloping 
upwards,  it  is  not  generally  the  lowest  strata  which  abuts 
against  those  borders,  but,  on  the  contrary,  some  of  the  highest 
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that  extend  further,  covering  the  margins  of  the  lowest  beds, 

and  consequently  immediately  overlying,  in  some  places,  the 
strata  which  form  the  bottom  of  the  basin.  But  where  a  coal 
basin  has  been  cut  or  partly  upheaved  by  some  lower  formation, 
it  is,  on  the  contrary,  the  lowest  beds  of  coal  which  are  found 
abutting  against  the  slopes  of  the  axis. 

Wafaf/Oy  Knox  Counti/, 

The  coal  bank  worked  here,  is,  at  the  different  places  where 
we  examined  it,  four  feet  thick,  with  three  inches  of  soft  clay 
parting.  The  coal  is  somewhat  shaly,  mixed  with  layers  of 
charcoal  ^nd  sulphuret  of  iron,  and  has  sometimes  a  few  inches 
of  cannel  coal  at  the  top  of  the  bank.  This  cannel  coal  where 
it  is  found,  insensibly  passes  upward  to  black,  hard,  very  bitu- 
minous and  fossiliferous  shales,  often  replaced  by  argillaceous 
gray  shales,  easily  decomposing  and  crumbling  under  the  influ- 
ence of  the  atmosphere,  and  containing  an  abundance  of  fossil 
shells,  especially  of  large  joints  of  crinoids.  Sometimes,  also, 
the  roof  of  the  coal  is  formed  by  a  somewhat  flaggy  limestone 
about  two  feet  thick.  No  fossil  plants  were  found  in  connec- 
tion with  the  coal,  and  consequently  it  is  on  lithological 
characters  only  that  I  have  to  rely  for  its  identification.  These 
characters  agree  with  those  of  coal  No.  11,  of  our  section. 
The  clay  parting,  the  disposition  to  pass  to  cannel  coal  at  its 
upper  part,  very  bituminous  black  shales  replaced  here  and 
there  by  a  flaggy  limestone,  or  soft  and  partly  decomposed  fos- 
siliferous shales,  can  be  considered  as  main  features  of  this 
coal  No.  11. 

Kickapoo  RivrVy   Peoria    Comity. 

I  consider  the  coal  worked  along  the  railroad  near  Peoria, 
as  being  a  lower  horizon  than  the  former,  or  coal  No.  9,  but  I 
have  still  nothing  to  support  this  opinion  but  lithological  and 
stratigraphical  evidence.     A  section  of  the  strata  about  three 


230  GEOLOGY  OF  ILLINOIS. 

miles  west  of  Peoria,  along  the  railroad  on  the  Kickapoo  river, 
is  as  follows : 

Drift,  coveredspace 20  feet. 

Limestone,  fossiliferous 4  ** 

Coal ^  2  <* 

Fire  clay 2  " 

Shaly  sandstone  and  shales 30  *' 

Hard  sandstone  in  bank 20  << 

Black,  hard  bituminous  shales 10  '^ 

Coal  (main)  6  *' 

Black,  hard  fire  clay  passing  to  limestone 6  '' 

Sometimes  this  fire  clay  contains  one  or  two  thin  beds  of 
Septaria  limestone.  Its  peculiar  nature  has  been  remarked 
before,  and  mentioned,  as  a  character  of  coal  No.  9.  Now,  if 
we  compare  the  above  section  with  the  upper  part  of  both  the 
sections  of  Shawneetown  and  HoUoway  borings,  we  find  the 
stratification  of  the  interval  separating  No.  9  and  No.  11,  about 
the  same  as  we  have  it  here.  The  upper  coal,  two  feet  thick 
on  this  section,  is  in  my  belief  the  same  as  the  Wataga  coal, 
and  also  as  the  four  foot  upper  coal  marked  at  175  feet  in  the 
section  of  the  shaft  of  the  Northern  Illinois  Coal  and  Iron 
Company,  at  La  Salle.  On  the  black  shales,  ten  feet  thick, 
overlying  the  main  coal  on  the  Kickapoo  river,  there  is  a  great 
deal  of  boulders  of  Septaria  containing  specimens  of  shells. 
The  black  shales  themselves  have,  among  other  fossils,  Avicula 
rectdlaterarea^  a  characteristic  species  of  coal  No.  9.  At  LaSalle 
I  have  found  among  the  rubbish  as  taken  from  the  shaft  pieces 
of  shales  marked  also  by  the  same  Avicida,  in  abundance,  and 
referred  by  the  foreman  of  the  mines  to  a  bed  of  shales  cover- 
ing the  middle  coal  six  feet  thick. 

The  coal  of  this  No.  9,  though  generally  mixed  with  some 
sulphuret  of  iron,  is  of  a  better  quality  than  that  of  No.  11, 
and  especially  of  No.  1  C.  It  ranks  immediately  after  the  coal 
of  Colchester  and  Du  Quoin. 
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La  Salle   County, 

In  further  comparing  the  section  of  the  shaft  of  the  North- 
ern Illinois  Coal  and  Iron  Company,  at  La  Salle,  with  Lesley's 
general  section  of  the  system  of  the  upper  coals  in  Pennsyl- 
vania, and  especially  with  the  connected  section  of  page  18, 
volume  3,  of  the  Report  of  the  Geological  State  Survey  of 
Kentucky,  by  Dr.  D.  D.  Owen,  we  obtain,  I  thmk,  as  much 
evidence  as  is  necessasy  to  fix  the  horizontal  position  of  the 
coal  beds  of  La  Salle  and  of  Peoria.  Of  course  such  a  com- 
parison can  be  made  only  on  the  general  character  of  groups 
of  strata,  an  absolute  identity  of  each  peculiar  strata  being  out 
of  the  question. 


Section  at  La  SallCj  from  the  top  of  the  hilts  to  the 
Upper  Ooalj  five  feet  in  the  Shaft, 

FT.  IN 

1.  Red  ferruginous  clay  slate 10  0 

2.  Black  shales I  G 

3.  Yellow,  reddish  soft  shales 10  0 

4.  Rotten  shaly  limestone 3  0 

5.  Brown    chocolate    colored    soft 
shales 15  0 

6.  Fossiliferous  limestone 2  0 

7.  Shaly  limestone 1  0 

8.  Shaly  coal I  0 

9.  Brown  dark  shales • 10  0 

10.  Red  ochreous  soft  shales 20  0 

11    Nodules   and  fossiliferous  lime- 
stone  12  0 

12.  Shales  and  shaly  fire  clay 5  0 

13.  Limestone  in  irregular  flags 12  0 

14.  Hard  fossiliferous  limestone 2  0 

15.  Blue  shales,  (top  of  shaft) 6  0 

16.  Coal 5 

17.  Brown  shales 8  0 

18.  Lime  rock 1  0 

19.  Blue  shale 12  0 

20.  Blue  limestone 3  0 

21.  Shales  and  fire  clay 5  0 

22.  Limestone 4  0 

23.  Shales 14  0 

24.  Limestone 2  4 

25.  Shales 11  0 

26.  Limestone  3  5 

27.  Blue  shale 10  0 

28.  Black  limestone ^ 2  10 


Sifstem  of  the  Upper  Coals  in  Pennsylvania^  Lcsley*s 
Manual,  page  117. 

FT.  IN 

...Shales,  brown,  yellow,  average 10    0 

...Coal  sometimes  good. 


-Shales  and  sandstone 40    0 


Limestone  variable,  parted  in  two 
layers  by  shales,  full  of  calcareous 
nodules  and  a  bed  of  coal 1    0 


\  Slate  and  slaty  sandstone,  average  17    0 


Great  limestone  of  Pennsylvania, 
consisting  of  many  layers  separa- 
ted by  shales  from  an  inch  to  10 
feet  thick,  which  are  sometimes 
true  marls,  or  by  calcareous  sand- 
stone layers ;  limestone  sometimes 
blue,  hard  and  semi-crinoidal,  and 
sometimes  yellow  or  black,  slaty 
and  fetid,  passing  into  black  calca- 
reous slate.  The  whole  measures 
contain  one  or  two  thin  beds  of 
coal,  and  average  70  feet  in  thick- 
ness. (Sometimes  one  hundred  to 
one  hundred  and  forty  feet  thick.) 
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FT.  IN 

29.  Shales 53    0 

30.  Sandstone,  (aDvil  rock) 6    0 

31.  Shales 31    0 

32.  Coal  (No.  11) 5    0 


FT.IH 

...Shales,  yellow,  brown,  etc.,  aver- 
age   20  0 

...Sandstone,  variable,  with  carbon- 
ized plants ^20  0 

...Shales,  with  carbonized  plants 30  0 

...Coal,    (Pittsburg  coal) ^ «  7  0 


Lesley's  system  of  the  upper  coals,  though  only  showing  the 
general  distribution  of  the  strata  with  averaging  figures,  is 
already  pretty  much  like  our  section  of  La  Salle.  But  com- 
pare now  the  co-relative  part  of  Owen's  connected  section, 
which  is  made  from  borings  along  the  Ohio  river,  in  the  south- 
ern part  of  Indiana  and  Illinois,  with  the  above  La  Salle 
section.  In  this  connected  section,  ascending  from  top  of  the 
Anvil  Rock  sandstone,  we  found  at  first  one  hundred  feet 
space,  shales,  shaly  sandstone,  some  lime,  to  a  coal  six  inches, 
No.  13  of  the  Kentucky  survey.  The  distance  at  La  Salle 
from  top  of  the  No.  30,  six  foot  sandstone,  which  I  consider 
the  Anvil  Rock  sandstone,  is  130  feet.  But  it  is  certain  that 
part  of  the  bed  of  shales  No.  29,  (53  feet  thick)  overlying  it 
belongs  to  this  Anvil  Rock,  which  often  passes  to  shales  at  its 
top.  In' the  connected  section,  coal  No.  13  is  overlaid,  first  by 
16  feet  of  shales,  and  then  by  two  strata  of  limestone,  separated 
by  four  and  a  half  feet  of  shales;  the  upper  limestone  being  four 
and  a  half  feet  thick,  the  lower  one  twelve  feet.  In  the  La 
Salle  section  we  found  the  same  dispositon  w4th  only  a  differ- 
ence in  the  thickness  of  the  strata. 

The  coal  (No.  16)  five  inches  thick,  w-hich  I  consider  as  the 
equivalent  of  No.  13  of  the  Kentucky  survey,  is  overlaid  by 
six  feet  of  shales,  and  then  by  two  strata  of  limestone  separated 
by  five  feet  of  shales.  Above  this  limestone,  we  find  in  the  con- 
nected section  31  feet  of  brown  shales;  and  at  LaSalle,  at  the 
same  horizon,  30  feet  brown  and  red  shales.  Still  higher  on 
the  connected  section,  we  find  one  foot  hard  stone,  seven  feet 
limestone,  and  coal  No.  14,  of  Owex  ;  and  at  La  Salle  a  thin 
coal,  which  I  refer  also  to  No.  14,  under  three  feet  of  limestone. 
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This  coal  in  Indiana  is  either  above  or  below  a  limestone. 
Now,  above  this  coal  in  the  connected  section,  we  find  38  feet 
of  brown  shales  exactly  corresponding  with  the  39  feet  of 
shales  which  makes  the  top  of  the  La  Salle  section.  It  would 
l>e  truly  impossible  to  find,  even  if  they  were  taken  at  a  short 
distance  from  each  other,  two  sections  so  well  corresponding  in 
their  whole  extent,  as  these. 

It  is  not  without  a  reason  that  I  have  given  to  the  question 
of  the  place  of  the  coal  of  La  Salle  a  somewhat  greater  attention 
than  it  appears  to  merit.  About  three  miles  east  of  La  Salle, 
along  the  banks  of  the  river,  the  strata  marked  in  the  section 
of  the  Northern  Illinois  Coal  Company  are  seen  quite  suddenly 
upraised  against  a  great  bluff*  of  sandstone,  which  they  appear 
thus  to  immediately  overlay.  This  sandstone,  from  the  deter- 
mination of  the  State  Geologist  of  Illinois,  belongs  to  the  St. 
Peters  sandstone,  a  formation  of  the  Lower  Silurian.  How, 
then,  is  it  that  strata  of  the  upper  Coal  Measures  there  overlie 
strata  of  the  Lower  Silurian,  and  what  has  become  of  the 
formations  which  are  generally  found  intermediate — the  Upper 
Silurian,  the  Devonian,  the  Sub-carboniferous  and  the  lower 
members  of  the  Coal  Measures  ?  This  bluff*  of  sandstone  near 
La  Salle  has  been  evidently  slowly  upraised  by  a  long  and 
continuous  movement.  As  fast  as  its  overlying  strata,  probar 
bly  beginning  with  the  Sub-carboniferous,  were  upraised  to  the 
surface  of  the  sea,  they  were  of  course  washed  away.  The 
bottom  of  the  sea  all  around  being  about  flat,  and  having  been 
brought,  also,  to  the  surface  by  a  general  upheaval,  the  coal 
marshes  or  the  peat  bogs  of  the  coal  began  to  appear  at  a  lower 
level  than  the  upraised  bluff*,  which  was  now  somewhat  higher 
than  the  surrounding  low  lands.  Of  course  the  first  marshes 
forming  the  lowest  strata  of  the  coal  could  not  be  formed  on 
the  slopes  of  the  Silurian.  It  is  only  when  the  basin  was 
nearly  filled  that  the  upper  strata  of  the  Coal  Measures  could 
be  extended  on  the  slopes  of  the  upraising  Silurian,  and  be 
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Qeneral  approximate  section  of  the  Coal 
Measures, of  Illinois. 


10  feet. 


eo  to  75  feet. 


Coal  No.  12. 
Co«l  No.  11. 


Coal  No.  9. 


themselves  upraised  also,  somewhat,  by  participating  in  the 
movement  of  continual  and  very  slow  upheaval. 

Such  peculiar  and  local  disturbances  of  the  Coal  Measures 
are  sometimes  observ^ed  along  the  borders  of  the  4)asin ;  perhaps 
they  may  extend  themselves  somewhat  toward  the  interior. 
But  in  my  short  exploration  of  the  Illinois  coal  fields,  I  have 
seen  nothing  authorizing  a  conclusion  like  the  following: 
"That  the  Coal  Measures  of  Illinois,  instead  of  showing  a 

nearly  horizontal  section  from  east 
to  west,  as  was  formerly  believed  by 
some  of  our  geologists,  have  been, 
in  reality,  as  much  disturbed  by  in- 
ternal convulsions  as  those  of  any  vol- 
canic district  of  the  United  States.'** 
Contrary  to  this,  the  law  of  a  con- 
stant decreasing  of  the  waves  or  of 
the  axes  of  disturbance  towards  the 
west  appears  to  me  particularly  well 
exemplified  in  the  coal  basin  of  Illi- 
nois and  Indiana.  From  the  east- 
ern margin  of  the  coal  fields  of 
Indiana  there  is,  with  some  slight 
undulations,  a  general  dip  to  the 
westward,  attaining  its  deepest 2:)oint 
near  the  mouth  of  the  Wabash  river. 
Hence  the  highest  j^art  of  the  Coal 
Measures  would,  I  think,  follow  a 
line  running  in  the  direction  from 
Gray  ville,  Illinois,  to  La  Salle.  On 
both  sides  of  this  line,  the  dip  being 
contrary,  the  measures  are  hence- 
forth slowly  upraising  westward  or 
towards  the  Mississippi  river. 


880  feet. 


95  feet. 


80  to  50  feet. 


Coal  No.  5. 


100  feet. 


Coal  Xo.  4. 

Curlew  limestone. 
Coal  No.  3. 


100  feet. 


50  feet. 


Coal  No.  2. 


80  feet. 


LimcBtoue  and  Burrstonc. 
Coal  No.  1  C. 

Coal  No.  1  B. 


Coal  No.  1  A. 

rnflctcrmlncd  thlckneKS  of 
fiandbtonc  conglomerate. 


*  Report  on  the  Illinois  Coals,  by  J.  G.  Norwood,  p.  91. 
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From  these  general  considerations,  and  from  what  we  have 
seen  of  the  ascertained  horizons  of  certain  outcrops  of  coal,  we 
are  enabled  to  trace  some  essential  lines  of  identical  geological 
levels  or  horizons,  which  will  prove  very  valuable  for  directing 
V.'\      '  ■         '     the  researches  for  coal.     The  foregoing  section  indicates  the 
_ '  general  distribution  of  the  coal  beds  in  the  measures  of  Illinois, 

and  their  distance  from  each  other,  for  as  much,  at  least,  as 
their  position  is  known  to  the  present  time.  No  coal  strata  are 
marked  from  No.  9,  in  descending,  to  No.  5,  a  distance  averag- 
ing 280  feet.  Even  coal  No.  5  is  apparently  little  developed, 
and  could  not  be  profitably  worked  by  a  shaft.  In  Pennsyl- 
vania the  whole  space  between  the  Pittsburg  coal,  or  our  coal 
No.  11  and  coal  No.  3,  a  thickness  of  500  feet  is  named  harreii 
mectsuresy  and  does  not  contain  any  workable  bed  of  coal.  Coal 
No.  2  is  merely  indicated  in  this  section.  It  has  not  yet  been 
seen  in  Illinois,  but  it  may  be  found  somewhere  of  a  workable 
thickness.  With  this  section  and  a  map,  and  the  following 
remarks,  the  whole  distribution  of  the  coal  fields  will  be  easily 
understood. 

The  sjTiclinal  and  essential  axis  of  the  coal  basin  of  Indiana 
and  Illinois  passes,  as  we  have  said,  from  La  Salle,  in  a  direct 
line,  to  Grajrville,  or  to*  the  southern  comer  of  Wabash  county. 
Hence  coal  No.  11,  which  at  La  Salle  is  reached  at  about  175 
feet  from,  the  surface,  and  afeo  coal  No.  9,  which  is  about  60 
feet  lower,  may  be  found  by  shafts  of  the  same  depth  all  along 
this  line,  or  at  a  diminished  depth  at  gradual  distances- on  both 
sides  of  it.  The  line  from  LaSalle  crosses  the  Peoria  and  Bur- 
lington Railroad  near  Chenoa ;  the  St.  Louis,  Alton  and  Chicago 
Railroad  at  Towanda;  the  Great  Western  Illinois  Railroad  at 
Bement;  the  Illinois  Central  Railroad  and  Terre  Haute  and 
Alton  Railroad  at  Mattoon,  their  point  of  junction;  and  the 
Ohio  and  Mississippi  Railroad  between  Noble  and  Sumner. 
According  to  the  degree  of  the  dip,  this  coal  should  be  reached 
at  Bloomington  at  the  depth  of  about  100  feet,  and  still  less  at 
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Decatur :  that  is,  at  about  70  feet — at  least  if  there  is  not 
change  of  surface  horizon  and  a  greater  accumulation  of  drift. 
At  Peoria  we  come  to  the  line  of  outcrop  of  this  coal.  Begin- 
ning at  Wataga,  on  the  Chicago  and  Burlington  Railroad,  the 
line  curves  southeastward  to  Peoria,  and  henco^  runs  parallel 
to  the  former  line  to  Shawneetown.  Thus  it  crosses  the  St. 
Louis,  Alton  and  Chicago  Railroad  at  Lincoln;  the  Great 
Western  Illinois  Railroad  at  Niantic;  the  Illinois  Central  at 
Moawequa;  the  Terre  Haute  and  Alton  Railroad  at  Shelbyville, 
east  of  Pana;  the  Chicago  Branch  of  the  Illinois  Central  Rail- 
road near  Farina ;  the  Ohio  and  Mississippi  Railroad,  a  little 
east  of  Xenia. 

From  this  line  westward,  there  is  no  great  chance  of  reach- 
ing a  good  coal  except  by  boring  to  the  horizon  of  coal 
No.  3.  The  distance  between  coal  No.  9  and  coal  No.  3 
averages  400  feet.  Of  course  it  is  progressively  reduced- in 
advancing  westward  toward  the  line  of  outcrop  of  No.  3  coal. 
This  line,  starting  from  Colchester,  on  the  Chicago  and  Bur- 
lington Railroad,  and  curving  eastward  like  the  former,  and 
parallel  to  it,  descends  to  the  mouth  of  Sangamon  river,  and 
thence  in  a  direct  line  to  Du  Quoin,  crossing  the  Toledo,  Wabash 
and  Western  Railroad  at  Orleans;  the  Chicago  and  Alton 
Railroad  at  Carlinville;  the  Terre  Haute  and  Alton  Railroad 
near  Clyde ;  the  Ohio  and  Mississippi  Railroad  a  little  west  of 
Carlyle,  touching  the  Illinois  Central  at  St.  John  and  DuQuoin, 
East  of  this  line,  and  in  proportion  to  the  distance,  this  coal, 
one  of  the  best  in  Illinois,  may  be  reached  by  shafts,  and  I 
have  no  doubt  that  it  will  be  looked  for  and  found  at  many 
places. 

From  this  line  westward,  coal  No  1  C,  and  No.  1  B,  are 
easily  reached  by  shafts  whose  depth  diminishes  with  the  dis- 
tance. The  space  between  coal  3  and  coal  1  C,  the  St.  Clair 
County  coal,  is  scarcely  more  than  175  feet  in  this  country. 
The  line  of  outcrop  of  the  coal  may  be  traced  from  CarroUton 


COAL  FIELDS  OP  ILLINOIS.  237 

to  Alton,  at  the  base  of  the  bluffs  of  the  Mississippi  river,  and 
thence  to  Murphysboro.  As  we  have  seen,  it  crops  out  at 
Hodges'  creek,  in  a  deep  ravine,  on  the  limits  of  Greene  ancf 
Macoupin  counties. 

Of  course  these  remarks  ought  to  be  considered  as  they  are 
given,  in  a  general  way.  The  distribution  of  the  coal  beds  is 
somewhat  varied,  at  nearly  every  point,  by  the  absence  or 
addition  of  certain  strata,  by  the  greater  thickness  or  diminu- 
tion of  others ;  by  various  circumstances  which  can  be  discov- 
ered and  pointed  out  only  by  detailed  explorations  of  each 
county. 


CHAPTER    VII. 

ON  THE  ORIGIN  AND  FORMATION  OF  THE  PRAIRIES. 

BY    PROF.    LEO    LESQUEREUX. 

TuE  question  of  the  formation  of  the  Prairies,  after  a  long 
time  of  repose,  has  lately  come  again  under  examination,  and 
has  been  reviewed,  first  by  myself  in  1856,  then  by  Professor 
Whitney,  in  the  first  chapter  of  the  Report  of  the  Geological 
Survey  of  Iowa,  and  more  recently  by  Professor  Winchell,  in 
Silliman's  Journal,  (2)  volume  38,  page  332.  As  this  question 
is  of  great  importance  for  the  State  of  Illinois,  and  a  clear 
understanding  of  it  may  give  valuable  indications  for  the  best 
management  and  cultivation  of  the  soil  of  the  prairies,  I  have, 
by  direction  of  the  State  Geologist,  prepared  for  this  report  a  short 
account  of  what  I  have  formerly  published  on  this  subject.* 

Prairies  are,  at  our  time,  in  process  of  formation  along  the 
shores  of  our  lakes :  Lake  Michigan,  Lake  Eric,  etc.,  as  also 
along  the  Mississippi  and  some  of  its  afliuents,  especially  the 
Minnesota  river.  Tiie  formation  of  these  recent  prairies, 
whose  extent  is  not  comparable  to  that  of  the  primitive  ones, 
is  peculiar  and  has  the  greatest  analogy  with  that  of  the  peat 
bogs.  Where  the  lake  waves  or  currents  strike  the  shores  or 
the  low  grounds,  and  there  heap  materials,  sand,  pebbles,  mud, 
etc.,  they  build  up  more  or  less  elevated  dams  or  islands,  which 
soon  become  covered  with  trees.     These  dams  are  not  always 


*  Bulletin  de  la  Soc.  des  Sci.  Xat.  dc  Neuchaiel,  (1857),  Silliman's  Journal,  volume  2. 
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built  along  the  shores ;  they  do  not  even  always  .follow  their 
outline,  but  often  enclose  wide  shallow  basins,  whose  waters 
are  thus  sheltered  against  any  movement.  Here  the  aquatic* 
plants,  sedges,  rushes,  grasses,  etc.,  soon  appear,  these  basins 
become  swamps,  and,  as  it  can  be  seen  near  the  borders  of  Lake 
Michigan,  though  the  waters  may  surround  them,  the  trees 
never  invade  them,  never  grow  upon  them,  even  when  the 
swamps  become  drained  by  some  natural  or  artificial  cause. 
Along  the  Mississippi  and  the  Minnesota  rivers,  the  same 
phenomenon  is  observable,  with  a  difference  only  in  the  pro- 
cess of  operation.  In  time  of  flood  the  heaviest  particles  of 
mud  are  deposited  on  both  sides  of  the  principal  current,  along 
the  line  of  slack  water,  and  by  repeated  deposits  dams  are 
slowly  formed  and  upraised  above  the  general  surface  of  the 
bottom  land.  Thus,  after  a*  time,  of  course,  the  water  thrown 
on  the  bottoms  by  a  flood,  is  at  its  subsidence,  shut  out  from 
the  river,  and  both  sides  of  it  are  converted  into  swamps, 
sometimes  of  great  extent.  Seen  from  the  high  bluffs  border- 
ing its  bottom  land,  the  bed  of  the  Minnesota  river  is,  in  the 
spring,  marked  for  miles  by  two  narrow  strips  of  timbered 
land,  bordering  the  true  channel  of  the  river,  and  emerging 
like  fringes  in  the  middle  of  a  long,  continuous,  narrow  lake. 
In  the  summer,  and  viewed  from  the  same  point,  the  same 
bottoms  are  transformed  into  a  green  plain,  whose  undulating 
surface  looks  like  immense  fields  of  unripe  wheat,  but  forms 
in  truth,  impassable  swamps,  covered  with  rushes,  sedges,  etc. 
By  successive  inundations  and  their  deposits  of  mud,  and  by 
the  heaping  of  the  detrites  of  their  luxuriant  herbaceous  veg- 
etation, they  become,  by  and  by,  raised  up  above  the  level  of 
the  river.  They  then  dry  up  in  summer,  mostly  by  infiltra- 
tion and  evaporation,  and  when  out  of  the  reach  of  the  floods, 
they  become  first  wet  and  afterward  dry  prairies.*     In  that 

*  The  lowest  or  deepest  part  of  these  alluvial  prairies  is,  of  course,  farthest  from 
the  river,  along  the  bluffs.  There,  generally,  the  percolation  of  water  through  the 
banks  forms  springs  and  deep  swamps  often  transformed  into  peat  bogs. 
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way  admirable  locations  for  river  towns  have  been  built  up. 
On  the  Mississippi,  Prairie  du  Chein,  Prairie  la  Fourche, 
Prairie  la  Crosse,  etc.,  are,  as  indicated  by  their  names,  infant 
towns  located  on  formations  of  this  kind.  These  splendid 
patches  of  prairies,  though  of  a  far  more  recent  origin  than 
the  immense  plains  above  them,  are,  nevertheless,  true  prai- 
ries. Bordered  on  one  side  by  the  high  timbered  banks  of  the 
bottoms,  a  fringe  of  trees  separates  them  still  from  the  actual 
bed  of  the  river;  nevertheless,  the  trees  do  not  invade  them. 

This  peculiarity  of  formation  explains  firat  the  peculiar 
nature  of  the  soil  of  the  prairies.  It  is  neither  peat  nor  humus, 
but  a  black,  soft  mould,  impregnated  with  a  large  proportion 
of  ulmic  acid,  produced  by  the  slow  decomposition,  mostly 
under  water,  of  aquatic  plants,  and  thus  partaking  as  much  of 
the  nature  of  the  peat  as  of  that  of  the  true  humus.  Li  all  the 
depressions  of  the  prairies,  where  water  is  permanent  and  un- 
mixed with  particles  of  mineral  matter,  the  ground  is  true  peat. 

It  is  easy  to  understand  why  trees  can  not  grow  on  such  kind 
of  ground.  The  germination  of  seeds  of  arborescent  plants 
needs  the  free  access  of  oxygen,  for  its  development;  and  the 
trees,  especially  in  their  youth,  absorb  by  the  roots  a  great 
amount  of  air,  and  demand  a  solid  point  of  attachment  to  fix 
themselves.  Moreover  the  acid  of  this  kind  of  soil,  by  its  par- 
ticularly antiseptic  property,  promotes  the  vegetation  of  a 
peculiar  group  of  plants,  mostly  herbaceous.  Of  all  our  trees, 
the  Tamarac  is  the  only  species  which,  in  our  northern  climate, 
can  grow  on  a  peaty  ground ;  and  this,  even,  happens  only  under 
rare  and  favorable  circumstances — that  is,  when  stagnant  water, 
remaining  at  a  constant  level,  has  been  invaded  by  a  kind  of 
mosses,  the  Spluxgiium.  By  their  power  of  absorption,  their 
continuous  growth  and  the  rapid  accumulation  of  their  remains 
these  mosses  slowly  raise  the  surface  of  the  bogs  above  water, 
and  it  is  then,  in  this  loose  ground,  constantly  humid  but  acces- 
sible to  atmospheric  action,  that  the  Tamarac  appears. 
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Now,  let  US  examine  the  prairies  according  to  this  idea  of 
their  formation,  and  see  if,  from  the  first  trace  of  their  origin 
to  their  perfect  completeness,  there  is  anything  in  their  local 
or  general  appearance  that  is  not  explained  by  it,  or  does  not 
agree  with  it. 

The  Bay  of  Sandusky  is  now  in  process  of  transformation  to 
prairies,  and  is  already  sheltered  against  the  violent  action  of 
the  lake  by  a  chain  of  low  islands  and  sand  banks,  most  of 
them  covered  with  trees  for  a  long  time;  at  least,  judging  from 
the  size  of  the  trees.  All  these  islands  are  built  up  with  the 
same  kind  of  materials,  shales,  with  lacustrine  deposits,  either 
moulded  into  low  ridges  under  water,  or  brought  up  and  heap- 
ed by  waves  and  currents.  Around  the  bay,  especially  to  the 
southwest,  there  are  extensive  plains  covered  with  shallow 
water.  Their  bottom,  in  the  depressions  toward  the  lake  and 
where  the  aquatic  vegetation  is  only  at  its  origin,  is  sandy  clay. 
But  in  more  shallow  places,  the  clay  is  already  muddy  and 
blackened  at  its  surface  by  the  detritus  of  the  herbaceous  vege- 
tation which  has  grown  upon  it.  Further  towards  the  borders 
and  in  proportion  to  the  shallowness  of  water,  the  detritus 
thickens ;  and  still  further,  we  have  wet  prairies  with  exactly 
the  same  vegetation  as  that  of  the  lake  swamps,  and  a  black 
soil  with  a  sub-stratum  of  clay;  same  materials  also  as  those 
of  both  the  deeper  and  the  more  shallow  swamps  of  the  lake. 

In  receding  from  the  borders  of  the  lakes  towards  the  high 
prairies,  the  transition  from  wet  to  dry  prairies  is  by  such  insen- 
sible degrees,  that  it  would  be  impossible  to  fix  a  point  of 
separation  between  them.  All  the  surface  appearances  are  the 
same.  Vegetation  is  here  and  there  modified  by  the  presence 
of  some  peculiar  species  of  herbaceous  plants ;  but  nothing 
more.  The  homogeneousness  of  the  soil  is  still  more  striking. 
It  is  the  same  kind  of  clay  or  sub-soil,  overlaid  by  the  same 
kind  of  black,  spongy  mould.  And  if  here  and  there  we  see 
knolls  covered  with  trees,  the  cuts  of  the  railroads  show  that 
—32 
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the  materials  of  which  they  are  made  differ  in  their  compound 
from  the  ground  of  the  prairies,  even  if  they  are  scarcely  ele- 
vated above  the  general  level,  and  that  they  are  of  the  same 
nature  and  of  a  similar  formation  to  those  of  the  wooded  low 
islands  of  the  lakes. 

Reporting  now  our  observations  on  the  numerous  lakes 
which  dot  the  high  rolling  prairies,  especially  in  western  Min- 
nesota, we  see  there  the  process  of  formation  of  the  prairies, 
still  repeated  in  the  same  way.  These  lakes  are  of  every  size; 
small  sometimes,  and  circular,  true  ponds;  as  large  sometimes, 
also,  as  thirty  to  forty  miles  in  circumference,  and  in  this  case, 
shaping  the  outlines  of  their  shores  according  to  the  undula- 
tions of  the  prairies ;  dividing  into  innumerable  shallow 
branches,  mere  swamps  covered  with  water  plants,  and  emp- 
tying themselves  from  the  one  to  the  other,  passing  thus  by 
slow  degrees  toward  the  rivers,  not  by  well  marked  channels, 
but  by  a  succession  of  extensive  swamps.  These  are  the 
sloughs  which  separate  the  knolls  of  the  prairies,  or  so  to  say, 
the  low  grounds  of  the  rolling  prairies.  They  are  nearly  dry 
in  summer,  but  covered  in  the  spring  time  by  one  to  three  feet 
of  water.  Their  vegetation  is  merely  sedges  and  coarse 
grasses.  I  have  never  seen  fishes  in  these  sloughs,  but  plenty 
of  craw-fishes  and  a  great  quantity  of  fresh  water  shells.* 
Wherever  the  borders  of  the  lakes  are  well  shaped,  not  con- 
founded ^vith  or  passing  into  swamps,  they  rise  from  five  to  six 
feet  above  the  level  of  the  water,  and  are  timbered  mostly 
with  Oak  and  Hickory.  This  elevated  margin  is  more  gener- 
ally marked  on  the  eastern  side  of  the  lakes ;  a  record  of  the 
action  of  the  waves  under  the  prevailing  winds.  The  heaped 
materials  are  the  same  as  those  of  the  bottoms  of  the  swamps, 
or  as  those  over  which  the  prairies  have  been  formed.     But 

♦Especially  Planorbia  trivalvin^  P.  lentut^  Lymntea  apprcssa^  L,  emarginata^  L.  decidiosa^ 
etc.  The  lakes  have  the  same  species,  with  many  bivalves,  and  a  great  abundance  of 
fishes,  especially  cat-fishes,  Pimelodus, 
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they  have  been  removed  from  the  influence  of  stagnant  water; 
that  is  the  only  differenee. 

From  these  facts  no  other  conclusion  can  be  taken  than 
this :  that  all  the  prairies  of  the  Mississippi  valley  have  been 
formed  by  the  slow  recess  of  sheets  of  water  of  various  extent, 
first  transformed  into  swamps  and  by  and  by  drained  and  dried. 
The  high  and  rolling  prairies,  the  prairies  around  the  lakes, 
those  of  the  bottoms  along  the  rivers,  are  all  the  result  of  the 
same  cause,  and  form  a  whole,  an  indivisible  system.* 

But  how  is  it,  then,  that  the  prairies  are  not  every  where 
perfectly  horizontal?  and  as  there  is  some  unevenness  of  sur- 
face, have  not  the  undulations  of  the  rolling  prairies  been 
formed  like  the  low  islands  of  the  lakes  ?  and  why,  then,  are 
they  not  timbered?  I  believe  that,  though  undulated  the 
surface  of  the  prairies  may  be  now,  it  has  been  originally  hori- 
zontal enough  to  form  shallow  lakes,  and  then  swamps,  like 
those  which  now  cover  some  parts  along  the  shores  of  Lake 
Erie,  Lake  Michigan,  etc.  Where  this  horizontality  has  dis- 
appeared, it  is  only  by  very  slow  degrees,  under  the  erosive 
action  of  water  in  its  slow  movement,  to  follow  every  change 
of  level,  seek  an  outlet,  and  thus  to  establish  channels  of 
drainage.  I  have  followed,  for  whole  days,  the  sloughs  of  the 
prairies,  and  have  seen  them  constantly  passing  to  lower  and 
well  marked  channels,  or  to  the  beds  of  the  rivers,  by  the  most 
tortuous  circuits,  in  a  manner  comparable  to  the  meanderings 
of  some  creeks  in  nearly  horizontal  valleys.  Indeed  the  only 
difference  is,  that  in  the  high  prairies  there  is  not  a  definite 
bed,  but  a  series  of  swamps,  extending,  narrowing,  wind- 
ing, in  many  ways.  This  explanation  appears  to  me  so  natural 
that  I  could  not  understand  how  high  prairies  could  be  per- 
fectly horizontal.     Along  the  lakes  and  in  their  vicinity,  the 

*  Atwater,  in  Silliman's  Journal,  volume  1,  page  116|  and  Bourne,  ibid,  volume  2, 
page  30,  have  both  considered  the  prairies  as  originating  from  swamps,  however,  with- 
out giving  an  explanation  of  the  phenomenon. 
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harizontality  is  a  necessary  consequence  of  the  primitive  even- 
ness of  the  bottom,  and  of  the  proximity  to  water.  The  level 
of  the  low  prairies  being  scarcely  above  that  of  the  lakes,  their 
surface,  after  an  overflow,  becomes  dry  by  percolation  and 
evaporation,  rather  than  by  true  drainage.  But  wherever  the 
rivers  have  cut  deeper  channels,  as  is  the  case  in  the  north 
part  of  the  Mississippi  Basin,  where  they  run  sometimes  from 
one  to  three  hundred  feet  lower  than  the  surface  of  the  high 
prairies,  the  drainage  has  constantly  taken  place  towards  those 
deep  channels,  and  the  water,  though  its  movements  may  be 
very  slow,  furrows  the  surface  in  its  tortuous  meanders,  and 
from  this  results  that  irregular  wavy  conformation  of  surface, 
generally  and  appropriately  called  rolling.  In  Indiana  and 
Illinois,  in  the  vicinity  of  the  Wabash  river,  for  example,  there 
are  some  high  prairies  whose  surface  is  apparently  horizontal. 
But  these  prairies,  as  at  Terre  Haute,  are  surrounded  by  a 
margin  of  low  wooded  hills,  and  have  been  originally  shallow 
lakes  of  difficult  and  slow  drainage.  Moreover,  their  horizon- 
tality  is  rather  apparent  than  absolute.  Some  parts  of  them 
are  already  dry  enough  to  be  plowed  and  cultivated  in  the 
spring;  some  other  parts  are  used  as  wet  meadows;  while 
others  are  covered  with  water  and  inaccessible.  This  apparent 
horizontalit}'  results  from  the  great  width  of  what  we  may  call 
already  channels  of  drainage.  These  will,  by  and  by,  con- 
tract and  deepen,  and  thus  the  prairies  become  undulating. 

Contrary  to  this  opinion,  it  has  been  r:>upposed  that  the  irreg- 
ularities of  the  surface  of  the  prairies  have  been  caused  by 
currents  at  the  time  they  were  under  water,  for  it  is  said,  the 
spaces  between  the  knolls  are  not  deep  and  narrow  sloughs,  or 
simple  trenches,  but  broad  depressions,  broader  than  the  knolls 
themselves,  and  this  could  not  be  the  case  if  they  had  been 
formed  by  erosion  of  water.'*' 

This  objection,  I  think,  is  groundless.     As  we  have  seen  it. 


*  Prof.  Desor,  Bulletin  Soc.  Science  Nat.  de  Neuchatel,  Dec.  185G. 
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in  considering  the  surface  of  the  low  and  of  the  flat  prairies, 
the  drainage  being  insensible,  water  can  not  have  any  action 
in  digging  trenches.  In  the  spring,  or  after  heavy  rains,  its 
slow  movements  extend  over  the  whole  breadth  of  the  low 
grounds,  scarcely  displacing  and  taking  away  the  thinnest 
parcels  of  matter.  This  can  not  be  considered  as  an  erosion ; 
nevertheless  it  is  certain  that  all  the  sloughs  of  the  rolling 
prairies  find  their  way  to  lower  and  deeper  channels,  where 
they  definitively  shed  their  water.  It  is  certain,  also,  that  in 
leaching  the  Mississippi,  the  Minnesota,  etc.,  the  sloughs  are 
deeper  and  nearly  perpendicular  to  the  direction  of  the  rivers. 
Thus  the  rolling  of  the  prairies  along  the  great  rivers  resembles 
a  succession  of  fronting  abutments.  Prof.  Whitney,  in  the 
first  chapter  of  the  Geological  Report  of  Iowa,  makes  a  corres- 
ponding remark  when  he  says  (p.  17):  "The  streams  of  the 
prairies  usually  take  their  raise  in  small  depressions  of  the  high 
prairies^  scarcely  to  he  noticed  as  being  helmn  the  general  level  of 
the  region.  As  their  course  continues  the  beds  generally  sinky  etc.'' 
Indeed,  the  bottoms  of  our  lakes  and  of  the  ocean,  also,  are 
marked  along  the  shores  bj-  swells  and  deep  furrows;  but  they 
are  of  quite  a  different  form  from  that  of  the  knolls  of  the 
prairies,  and  whenever,  hy  the  receding  of  the  water,  they 
appear  al)Ove  the  surface,  they  are  immediately  covered  by  a 
luxuriant  arborescent  vegetation,  and  form  the  timbered  islands 
of  our  lakes  or  the  long  peninsulas  bordering  the  ocean.  The 
timbered  coteaux  of  our  prairies :  Coteaux  des  bois,  coteaux  des 
bois  rouges^  etc.,  are  certainly  caused  by  such  swells  of  the 
primitive  bottoms. 

That  the  prairies  have  been  originally  covered  with  water  to 
their  highest  points,  ^s  a  fact  acknowledged  by  geology  and 
proved  by  the  traces  of  submergence  and  deposits  left  along 
the  course  of  our  rivers  to  the  highest  point  of  their  sources, 
even  to  the  prairie  near  the  base  of  the  Rocky  Mountains,  at 
an  altitude  of  5,000  feet  above  the  ocean.     The  Glacial  epoch, 
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marked  by  the  formation  or  rather  the  dispersion  of  the  drift, 
has  been  followed  by  a  period  of  subsidence — the  Champlain 
epoch ;  *  and  this,  afterwards,  by  a  period  of  slow  upheaval  and 
slow  drainage,  still  in  activity  on  our  North  American  conti- 
nent. The  records  of  this  movement  are  marked  in  denudations, 
deepening  of  channels,  moulding  of  terraces  along  the  lakes  and 
rivers,f  and  in  the  prairies  formed  over  all  the  horizontal  sur- 
faces which  were  successively  left  covered  with  vast  sheets  of 
shallow  water,  during  the  process  of  slow  emergence. 

Prof.  WuiTNEY,  in  the  same  report  mentioned  above,  exam- 
ining the  same  question  of  the  formation  of  the  prairies,  and 
admitting  their  original  submersion,  considers  the  absence  of 
trees  as  caused  by  the  fineness  of  the  soil,  which  he  attributes 
in  part  to  the  nature  of  the  rocks  underlaying  it,  and  in  part 
to  Ove  accumulation^  in  the  hottom  of  immense  lakesy  of  a  aedimefit 
of  almost  impalpable  fineness  under  certain  conditions.  This  ex- 
planation, I  think,  can  not  satisfy  the  mind.  Prairies  cover 
every  kind  of  geological  formation,  even  granite  rocks — as  in 
Minnesota,  between  St.  Peters  and  Fort  Ridgley.  Most  gen- 
erally they  overlie  the  drift.  It  is  evident  that  the  black  soil 
of  their  surface,  as  well  as  the  clayey  subsoil,  whatever  the 
thickness  of  these  strata  may  be,  have  been  formed  in  place  by 
the  agency  and  growth  of  a  peculiar  vegetation.  In  stagnant 
water,  whenever  water  is  low  enough  to  admit  the  transmission 
of  light  and  air  in  sufficient  quantity  to  sustain  vegetable  life, 
the  bottom  is  first  invaded  by  conferva>,  and  especially  by 
Characea),  and  a  peculiar  kind  of  floating  moss  [Hypnum  adun- 
citniy  Hedn.)  These  plants  contain,  in  their  tissue,  a  great 
proportion  of  lime,  alumina,  silica  and  even  of  oxyd  of  iron,J 
the  elements  of  clay.  When  exposed  to  atmospheric  influence, 
the  Characea)  tecome  covered  with  an  efflorescence  of  scarcely 

*  Dana's  Manual  of  Geology,  p.  547. 

t  The  Terrace  epoch.     Dana's  Manual  of  Geology,  p.  55  4. 

t  DeCandolle  Physiol.  Veget.,  p.  183  to  188. 
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carbonized  or  pure  iron.  Moreover  this  vegetation  of  the  low 
stagnant  waters  feeds  a  prodigious  quantity  of  small  moUusks 
and  infusoria,  whose  shells  and  detritus  greatly  add  to  the 
deposits.  The  final  result  of  the  decomposition  of  the  whole 
matter  is  that  fine  clay  of  the  subsoil  of  the  prairies,  which  is 
indeed  truly  impalpable,  when  dried  and  pulverized  and  un- 
mixed with  sand.  This  kind  of  formation  has  been  observed 
and  described  a  long  time  ago,  especially  by  Chrome,  who  cor- 
rectly attributes  it  to  the  decomposition  of  Confervae,  Characese, 
etc.,  the  clay  over  which  peat  bogs  generally  grow,  and  which, 
by  its  appearance  and  compound,  is  nearly  the  same  as  that 
underlaying  the  prairies.  A  large  pond  in  the  King's  Garden 
at  Fredericksburg,  in  Denmark,  is  every  year  filled  with  about 
one  foot  of  clayey  matter  by  the  decomposition  of  Characeae, 
small  moUusks  and  infusoria.  But  we  have  no  need  to  go 
far  to  examine  a  kind  of  formation  observable  in  nearly 
every  open  swamp  of  ours.  In  the  lakes  of  the  high  prairies 
the  phenomenon  presents  sometimes  a  peculiar  character.  At 
the  depth  of  from  one  to  three  feet,  the  above  named  plants, 
Mosses,  Conferva3  and  Charas,  form  a  thick  carpet,  which 
hardens,  becomes  consistent,  like  a  kind  of  felt,  and,  floating 
about  six  inches  above  the  bottom,  is  nearly  strong  enough  to 
sustain  the  weight  of  a  man.  This  carpet  is  pierced  with  holes 
where  fishes  pass  to  and  fro;  and  the  bottom,  under  it,  is  that 
fine  impalpable  clay,  evidently  a  residue  of  the  decomposition 
of  its  plants.  At  the  depth  of  three  and  a  half  to  four  feet 
this  vegetation  suddenly  ceases,  and  the  bottom  of  the  lakes  is 
pure  sand  and  pebbles,  with  shells.  Nearer  to  the  borders,  on 
the  contrary,  at  a  depth  of  one  foot,  the  carpet  of  mosses,  etc., 
begin  to  be  intermixed  with  some  plants  of  sedges,  which  be- 
come more  and  more  abundant  in  proportion  as  the  depth 
decreases.  As  soon  as  the  blades  of  these  plants  reach  above 
water,  they  al)sorb  and  decompose  carbonic  acid,  transform  it 
into  woody  matter,  under  atmospheric  influence,  and  then  their 
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detritus  is,  at  first,  clay  mould,  and  then  pure  black  mould, 
the  upper  soil  of  the  prairies.  Of  course,  near  the  borders  of 
the  rivers  or  under  peculiar  circumstances,  the  formation  is 
somewhat  modified  by  the  addition  of  transported  matter  or  of 
foreign  elements.  The  clay  may  thus  take  a  difierent  color, 
have  a  somewhat  difierent  composition;  but  the  process  of 
formation  does  not  materially  change. 

Considering  the  whole  explanation  of  the  formation  of  the 
prairies,  as  it  is  exposed  in  this  paper,  I  think  that  it  covers 
the  whole  ground,  and  applies  to  most  of  the  cases,  if  not  all, 
where  the  ground  is  naturally  naked  or  without  trees.  It  gives 
the  reason  of  the  presence  of  the  prairies  from  the  base  of  the 
Rocky  Mountains  to  the  borders  of  tlie  Mississippi  river;  of  the 
prairies  around  the  lakes  and  of  those  of  the  broad  flat  bottoms 
of  our  southern  rivers;  of  the  plates  of  the  Madeira  river;  of 
those  of  the  Paraguay;  of  the  pampds  of  Brazil;  even  of  the 
desert  plains  of  our  western  Salt  Lakes — for  this  formation  is 
produced  in  the  same  manner,  in  the  salt  marshes  of  the  sea, 
as  in  the  fresh  water  swamps  of  our  lakes.  And  if,  passing  to 
other  continents,  we  examine  in  Europe  the  low  natural  mea- 
dows of  Holland,  tlie  barrens  or  heaths  of  Oldenbourg,  all  the 
plains  on  the  shores  of  tlie  North  and  of  the  Baltic  seas,  and 
in  Asia  the  vast  steppes  of  the  Caspian,  etc.,  etc.,  we  find  every 
where  the  same  appearances,  the  same  results  of  a  general 
identical  actiim,  modified  only  by  local,  mostly  climatic  cir- 
cumstances. 

In  a  paper  recently  published,"^  Pi'of.  Winchell,  of  Michigan, 
has  contradicted  my  opinion  on  the  formation  of  the  prairies 
in  a  few  words,  which  merit  an  examination  not  onlv  in  con- 
sideration  of  the  high  authority  from  which  they  come,  but 
also  in  order  to  have  a  full  and  clear  understanding  of  the  most 
important  phenomena  accompanying  the  formation  of  the  prai- 
ries.    He   says:   that  a   theory  often   urged   is  the  consitlerahle 


Silliinnn's  Journal,  Vol.  38,  p.  343. 
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humidity  of  the  soil  of  certain  prairies^  which  prevents  the  growth 
of  trees;  and  he  supports  it  by  this  mere  assertion :  that  it  is  &inr 
gular  that  &uch  an  opinion  could  he  entertained  ichen  it  is  so  tvell 
known  tliat  there  is  no  situation  so  loet  hut  certain  trees  icill  flourish 
in  it:  the  Willow^  the  Tupelo^  the  Water  Oah^  the  TamaraCy  the 
American  Arhor-vitce^  etc.  And  considering  Prof.  Whitney's 
supposition  that  the  extreme  fineness  of  the  prairie  soil  is  the 
'cause  of  the  absence  of  trees,  he  puts  it  oflf  in  the  same  way  by 
another  assertion :  that  the  fatal  ohjection  to  this  theory  and  all  the 
theories  ichich  l(K>k  to  the  physical  or  chemical  condition  of  the  soil 
for  an  explanation  of  the  treeless  character  of  theprairies^  is  discov- 
ered  in  the  fact  that  trees  icill  grow  on  tliem  when  once  introduced. 
As  it  is  not  proper  to  refute  an  assertion  by  a  contrary  one,  let 
us  examine  under  what  circumstances  trees  may  grow  in  some 
swamps,  and  what  the  highest  scientific  authorities  have  to  say 
on  the  subject. 

It  is  a  well  known  fact  of  Botanical  Physiology  that  trees 
absorb  by  their  roots  a  certain  amount  of  oxygen  necessary  to 
their  life.  It  is  in  accordance  with  this  principle  that  trees, 
to  thrive  w^ell,  ought  not  to  be  j)lanted  too  deep ;  that  most  of 
the  species  of  trees  f)erish  when  their  roots  are  buried  in  a 
stratum  of  clay  impermeable  to  air,  or  underlaid  by  clay  im- 
permeable to  water;  4:hat  whenever  the  water  of  a  creek  is 
dammed  to  make  a  pond,  all  the  trees  are  killed  on  the  whole 
flooded  space.  Current  water,  even  when  its  movement  is 
slow,  furnishes  to  certain  species  of  trees,  (most  of  the  species 
cited  by  Prof.  Winchell),  whose  roots  when  immersed  have 
the  property  of  dividing  themselves  into  innumerable  fila- 
ments, a  suiBcient  amount  .of  air  and  oxygen  for  their  life. 
Hence  such  trees  grow  in  swamps  inundated  by  the  water  of 
adjacent  rivers,  or  periodically  invaded  by  the  tides.  The 
water  of  such  swamps  is  not  permanent,  and  its  whole  mass  is 
subjected  to  some  kind  of  movement.  It  is  thus  that  in  the 
South,  the  Bald  Cypress  and  the  Tupelo  grow  even  in  the 

—33 
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middle  of  creeks  and  bayous.  But  look  every  where  else, 
along  the  rivers  and  on  the  sea  and  lake  shores,  and  wherever 
a  sheet  of  shallow  Avater  is  sheltered  against  the  waves,  the 
tides  or  currents,  you  find,  invariably,  treeless  swamps  passing 
to  prairies.* 

The  single  fact,  to  my  knowledge,  which  could  be  mention- 
ed as  sustaining  the  assertion  under  consideration,  is,  that 
peculiar  kinds  of  shrubs,  the  button-bush,  the  swamp  rose,  etc.J 
form  thickets  around  some  true  swamps  in  the  forests.  But  in 
examining  the  process  of  germination  of  the  seeds  or  the 
young  shoots,  it  is  easy  to  see  that  the  germs  are  not  developed 
in  Avater,  but  in  the  dry  decayed  matter  of  rotten  prostrated 
trees.  In  summer,  and  only  Avhen  the  margins  of  the  swamps 
are  dry,  the  swamps  become  in  that  way  surrounded  by  a  belt 
of  shrubs,  but  its  central  part  is  open  and  inhabited  by  herba- 
ceous plants  only. 

Now,  Avhat  says  De  Candolle,  in  his  classical  lx)ok  on  Vege- 
table Physiology  ?  ^'  That  a  constant  irrigation  necessary  for 
the  rice  culture  in  Lombardy,  has  a  great  inconvenience, 
because  the  water  penetrates  the  ground  of  the  neighboring 
properties  and  Idlls  the  trees''  That  "Avater  left  stagnant  for  a 
time  on  the  ground  rots  the  trees  at  their  column,  prevents  the 
access  of  oxygen  to  the  roots,  and  Idlh  themy  That  "  in  the 
low  grounds  of  Holland  they  dig,  for  planting  trees,  deep  holes, 
and  fill  the  bottom  with  bundles  of  bushes  as  a  kind  of  drain- 
age for  surplus  Avater,  as  long  as  the  tree  is  young  enough  to 
be  killed  hy  humidity^  That  "the  true  SAvamps  and  marshes 
have  no  trees,  and  cannot  have  any  because  stagnant  water 
always  hills  t]iem'''\  Authorities  like  these  could  be  cited  by 
volumes. 

The  second  assertion,  that  trees  will  grow  on  (lie  'prairies  when 


*  Some  species  of  trees,  like  the  Magnolia,  grow  on  the  southern  peat  bogs,  by  the 
lame  reason  that  Tamaracs  grow  on  the  peat  bogs  of  the  north. « 

t  DcCandolle,  Physiology  of  Vegetation,  page  1206  to  1212. 
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anjce  introduced^  or  planted,  is  certainly  true.  But  we  should 
take  care  to  make  a  distinction  between  the  results  of  an 
artificial  process  and  those  of  a  natural  one.  When  trees 
are  planted  on  the  prairies,  the  soil  is  conveniently  pre- 
prepared.  The  clayey  sub-soil  mixed  Avith  the  black  mould 
forms  a  compound  which  combines  density  of  certain  parts 
with  lightness  of  others,  and  contain  a  great  proportion  of 
nutritive  elements.  If  the  clay  of,  the  sub-soil  is  not  too 
thick  to  be  impermeable  to  water,  and  thus  to  retain  it  around 
the  roots,  this  prepared  or  artificial  ground  is  indeed  very 
appropriate  to  the  growth  of  trees.  But,  has  ever,  anj^body 
seen  Oaks  or  Hickory,  or  any  other  kind  of  trees,  grow  in  the 
prairies  from  a  handful!,  or  from  a  bushel  of  acorns  or  of  nuts 
thrown  upon  their  surface?  Why  then,  if  trees  will  grow  on 
the  prairies,  do  not  we  see  those  isolated  and  far  between  clus- 
ters of  trees,  which  appear  here  and  there  on  the  borders  of 
ancient  lakes,  cover  a  wider  area,  and  by  and  by  invade  the 
whole  of  the  prairies  ?  Some  of  these  trees  have  lived  there 
for  ages;  their  trunks  are  strong  and  thick,  and  their  branches 
widely  expanded,  are  shaken,  and  their  fruits  swept  away  by 
the  impetuosity  of  the  autumnal  storm ;  and  nevertheless  their 
domain  is  restricted  by  the  nature  of  the  ground  to  limits 
which  they  have  never  surpassed. 

To  close  this  examination,  we  have  still  to  test  the  value  of 
the  above  remarks  by  comparing  them  with  what  we  know, 
from  agricultural  experience,  of  the  nature  of  the  soil  of  the 
prairies.  Its  thickness  is  first  to  be  considered.  In  Illinois  it 
varies  from  one  to  four  feet,  and  even  more.*  How  has  been 
produced  this  enormous  coating  of  black  mould  which  covers 

*  In  the  oldest  and  highest  rolling  prairies,  the  soil  has  been  often  washed  awaj 
and  its  thickness  reduced,  by  the  same  agency  which  has  moulded  the  knolls,  or  by 
water.  There,  the  black  mould  is  generally  heaped  in  the  low  grounds  or  sloughs. 
It  is  well  understood,  also,  that  the  general  thickness  of  the  soil  of  the  prairies  de- 
pends, for  each  locality,  on  the  length  of  time  during  which  they  have  been  covered 
with  water. 


252  GEOLOGY  OF  ILLINOIS. 

the  clay  sub-soil  ?  and  also,  how  has  this  sub-soil  been  produced 
if  not  under  the  influence  and  action  of  water  ?  Complete 
oxydation  of  vegetable  remains  has  never  resulted  in  the 
heaping  of  such  a  peculiar  thick  compound  as  is  the  soil  of  the 
prairies.  Even  in  our  oldest  and  still  virgin  forests,  the  humus 
is  never  so  deep.  In  some  bottoms,  perhaps,  the  arable  ground 
may  be  found  as  thick ;  but  it  is  not  the  result  of  vegetable 
decomposition,  but  of  successive  accumulations  of  mud  by 
floods.  We  must  then  consider  this  prairie  soil  as  formed 
under  peculiar  chemical  action,  by  a  slow  oxjdation  or  de- 
composition of  vegetxible  matter,  retarded  in  its  action  by 
water,  in  preventing  the  free  access  of  oxygen,  as  it  has  hap- 
pened in  the  formation  of  the  peat.  But  in  this  last  matter, 
the  oxydation  is  much  slower  and  less  complete ;  and  water 
being  permanent,  not  exposed  to  change  of  levels,  cannot  bring 
into  it  the  elements  of  fertility  which  it  gives  to  the  soil  of  the 
prairies.  This  soil  is  then,  as  we  have  said,  half  peat  and  half 
humus. 

The  great  proportion  of  ulmic  acid  contained  in  the  prairie 
soil,  is  perceivable  in  its  slow  decomposition  when  exposed  to 
atmospheric  action.  The  overturned  sod  of  the  prairies  would 
scarcely  become  decomposed  and  pulverized  in  two  or  three 
years,  if  its  disintegration  was  not  helped  by  repeated  plowings. 
It  is  this  acid  which,  in  too  large  proportion,  renders  some 
times  the  soil  hard  or  sour.  But  it  has  also  the  property  of 
preserving  for  a  longer  time  the  fertilizing  elements  mixed  with 
it.  Hence,  it  is  one  of  the  causes  of  the  long  continued  pro- 
ductiveness of  the  prairie  soil.  Under  the  influence  of  stag- 
nant water,  and  the  remains  of  animals  which  have  inhabited 
it,  while  the  soil  was  in  process  of  formation,  silica  especially, 
with  alumina,  ammonia,  and  other  elements,  have  entered  it 
in  sufficient  proportion,  and  caused  its  extraordinary  fertility, 
and  especially  its  inexhaustible  productiveness  for  grasses ;  for 
by  the  impermeability  of  the  under  clay,  the  fertilizing  ele- 


ORIGIN   AND  FORMATION   OP  THB   PRAIRIES.  253 

merits  have  been  left  in  the  soil.  As  natural  meadows,  our 
prairies  have  fed  for  centuries  innumerable  herds  of  Buflfalo, 
Deer,  etc.,  which  roamed  over  them,  and  now  they  will  feed 
and  fatten  our  herds  of  cattle  for  as  long  a  time  as  we  may 
want  it.  More  than  this,  from  the  peculiar  compound  of  the 
soil,  the  prairies  under  cultivation  may  produce,  for  an  indefi- 
nite length  of  time,  crops  of  cereals,  corn,  wheat,  etc.,  as  rich 
as  may  be  obtained  from  the  richest  bottom  land,  and  without 
any  apparent  diminution  of  the  productive  capacity  of  the 
soil.  Even  if,  by  successive  crops  of  the  same  kind,  the  upper 
soil  should  become  somewhat  deprived  of  its  fertilizing  elements, 
especially  of  the  silica,  lime,  and  alumina,  so  necessary  for  the 
growth  of  com,  don't  we  know  by  experience,  as  we  know  it 
from  the  details  of  its  formation,  that  the  sub-soil  is  a  real  mine 
of  these  fertilizing  elements,  and  that  deep  plowing  will  return 
to  an  exhausted  prairie  land  its  primitive  fertility. 

For  the  culture  of  trees,  also,  our  explanation  of  the  forma- 
tion of  the  prairies  give  directions  the  most  in  accordance  with 
what  experience  teaches  us  to  be  right.  To  plant  trees  which 
do  not  like  humidity — ^fruit  trees,  especially — dig  deep  holes, 
pass  through  the  clay  to  the  drift  and  thus  establish  a  natural 
drainage.  Fill,  then,  the  bottom  of  the  hole  with  loose  mate- 
rials, pebbles,  bushes,  sod  or  mould,  and  thus  you  have  the 
best  ground  that  can  be  prepared  for  the  health  and  long  life 
of  trees.  When  this  can  not  be  done  and  shade  trees  are 
desirable,  for  example,  plant,  in  any  hol^  deep  enough  to  con- 
tain the  roots,  elm?,  buttonwood,  white  locusts,  etc.,  all  species 
which  live  generally  along  the  rivers  and  support  a  certain 
degree  of  humidity,  and  they  will  thrive,  if  only  they  get  some 
air  through  the  ground  which  covers  them. 

We  can  not  consider  the  prairies  as  resulting  from  some  kind 
of  casualty  of  nature,  but  as  the  visible  expression  of  one  of  its 
laws,  printed,  so  to  say,  by  the  hand  of  the  Divine  Power. 
They  are  as  much  in  harmony,  agree  as  well  with  the  destiny 
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of  our  American  people  as  our  immense  coal  fields  and  their 
rich  deposits.  Like  these  prodigious  sources  of  combustible 
mineral,  they  clearly  point  out  the  future  of  the  race  of  men 
which  is  called  to  inhabit  them  and  profit  by  their  fertility. 
While  one  of  these  formations  is  destined  to  furnish  to  an  im- 
mense population  the  elements  of  industrial  greatness,  the  other 
is  ready  to  provide  it  with  both  the  essential  elements  of 
life — bread  and  meat.  Hence  the  prairies  have  their  place 
marked  in  the  future  history  of  mankind.  They  do  not  indicate 
or  prophecy  luxury,  laziness  and  dissipation  of  life,  but  hard 
work,  abundance  and  the  enjoyment  of  freedom  and  true  Inan- 
hood.  Was  it  not  the  imtriot!  John  Mitchell,  who  demanded, 
as  a  condition  of  perfect  happmess,  a  2)lantation  vnih  one  or 
two  hundred  human  tools,  slaves,  to  work  for  him  and  feed  him? 
Now,  I  would  say:  give  me  the  strength  of  my  youth,  two 
hundred  acres  of  prairie  land,  and  a  few  trees  at  the  corner  of 
a  piece  of  wood,  to  build  and  shelter  my  blockhouse,  and  I 
would  there  live  in  the  full  enjoyment  of  honorable  labor, 
blessed  with  abundance,  without  care  for  the  future,  and  there 
to  raise  a  family  of  free,  hard-working,  honest  citizens,  with 
iiothing  to  fear  and  obey  but  the  Eternal  Ruler  and  His  laws. 


.    CHAPTER    VIII. 


CHEMICAL  REPORT   FOR  THE   GEOLOGICAL   SURVEY   OP 

ILLINOIS. 


^Y    DR.    J.    V. 


Z.     BLANEY. 


Prop.  A.  H.  Worthen, 

State  Geologiht: 

Dear  Sir — The  limited  time  since  the  receipt,  from  you,  of 
specimens  for  analysis,  has  permitted  the  completion  of  a  part 
of  them  only.  The  number  of  coal  specimens  being  the  great- 
est and  forming  the  most  con[iplete  series,  I  commenced  with 
them;  and  with  the  valuable  assistance  of  Mr.  Geo.  A.  Mariner 
I  have  been  enabled  to  report  the  results  of  the  whole  number 
— fifty-nine  specimens.  I  have  reported  to  Mr.  McChesney 
the  results  of  the  analyses  of  two  limestones,  in  regard  to  which 
I  was  only  desired  by  him  to  ascertain  the  proportions  respec- 
tively of  carbonate  of  lime  and  of  carbonate  of  magnesia.  A 
limestone,  labeled  "From  DeWitt  D.  Dougherty's  place.  Union 
county — to  be  tested  for  hydraulic  properties,"  gives  the  follow- 
ing result: 

Carbonate  of  lime # 89.257 

Carbonate  of  magnesia 9.300 

Clay,  oxyde  of  iron,  etc 1.399 

100.956 

This  result  gives  too  large  a  proportion  of  carbonates  of  lime 
and  magnesia,  compared  with  the  proportion  of  silicates  of 
alumina  and  iron,  to  warrant  the  supposition  that  it  would 
make  good  hydraulic  lime.  Comparison  with  the  following, 
extensively  used  for  the  manufacture  of  a  hydraulic  cement 
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which  is  highly  esteemed,  will  confirm  this  opinion.  This 
specimen  was  forwarded  for  analysis  by  Mr.  J.  II.  McCiiesney, 
and  labeled  "Limestone  used  at  Clarke's  Cement  Mills,  at 
Utica,  La  Salle  county :" 

Carbonate  of  lime 43.50 

Carbonate  of  magnesia 30.07 

Carbonate  of  protoxide  of  iron 2.00 

Claj  (silicate  of  alumina) 20.00 

Silica  (free) 1.00 

Alumina  (free) a  trace. 

Potash 0.18 

Water 3.00 

^  99.75 

The  limestone  from  Union  county  contains  so  small  a  pro- 
portion of  ingredients  other  than  carbonates  of  lime  and  magne- 
sia, that  it  should  make,  by  burning,  an  excellent  lime  for 
building  purposes. 

Three  specimens  of  iron  ore  were  received  for  analysis,  all 
from  Hardin  county.  They  were  labeled  "Iron  ores,  Hardin 
county,  Illinois;  from  the  vicinity  of  Illinois  furnace.'' 

Specimen  No,  1. — This  was  a  very  close,  heavy  pipe-ore — the 
imitative  form  of  the  pipe-stem  well  observ^ed;  scarcely  any 
ochreous  admixture.     It  gave  the  following  results: 

Water 11.46 

Silica 3.155 

Alumina 1.G80 

Pcroxyd  of  iron 81.220 

Oxyd  of  manganese 0,143 

Magnesia  and  lime none 

100,855 

No.  2 — Was  a  pipeore  of  less  regular  structure,  and  with 
much  ochreous  deposit  between  and  around  the  "pipes."  It 
gave  the  following  analysis : 

Water 12.265 

'   Silica 3.960 

Alumina 3. 160 

Pcroxyd  of  iron 81.220 

Manganese,  magnesia  and  lime  none. 

100,605 
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No.  3. — This  is  an  ore  of  hydrated  protoxyd  of  iron,  which 
might  be  termed  "Limonite."  It  was  heavy,  compact,  massive; 
without  imitative  form,  but  slightly  cellular.  Superficiall}^, 
and  within  the  larger  cells,  Avas  a  thin  ochreous  deposit,  partly 
yellow  or  buflf  and  partly  vermilion,  in  colors.  It  gave  the 
following  analysis : 

Water 10.985 

Silica 2.900 

Alumina 2,140 

Peroxyd  of  iron 84.G20 

Perozyd  of  manganese a  trace. 

Lime  and  magnesia none. 

100.645 

As  regards  the  soils  which  were  sent,  I  regret  to  say  that 
the  time  intervening  between  the  receipt  of  the  specimens  and 
the  time  at  which  this  report  was  required  was  too  short  to 
permit  their  complete  analysis,  and  unless  complete  they  would 
be  useless.     They  are  consequently  not  reported. 

The  analysis  of  soils  is  so  important,  in  view  of  the  immense 
preponderance  of  the  agricultural  interests  of  the  State,  that  it 
it  is  to  be  hoped  that  the  Legislature  will  make  appropriations 
which  will  secure  the  analysis  of  a  large  series  of  soils.  This 
should  be  done  with  reference  to  the  character  of  virgin  soils 
known  to  produce  largely  of  certain  crops,  as  compared  with 
the  same  soils  which,  by  constant  cropping,  have  ceased  to  be 
productive.  This  would,  if  the  number  of  analyses  were  suffi- 
cient, give  valuable  and  reliable  suggestions  in  regard  to  the 
proper  rotation  of  crops  and  the  character  of  manures  required 
to  restore  productiveness.  The  nature  of  sub-soils  should  also 
be  examined  on  a  somewhat  extensive  scale,  to  ascertain 
whether  or  not  the  specific  ingredients  wanting  in  worn-out 
soils  may  not  be  restored,  and  soils  naturally  poor  may  not  be 
improved,  by  deep  sub-soil  plowing.  The  specific  wants  of 
diflFerent  soils  for  special  crops,  for  fruit  culture,  etc.,  and  many 
mooted  points  in  agriculture  and  horticulture,  might  thus  be 

settled. 

—34 
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Herewith  I  transmit  a  report  explanatory  of  the  table  of 

analyses  of  coal  specimens,  and  which  you  will  use  at  your 

discretion. 

I  remain,  sir, 

Yours,  respectfully, 

JAS.  V.  Z.  BLANEY. 

Bepoi't  acc4ympanying  the  Table  of  Coal  Analyses^  by  James  V,  Z, 

Blaney^  A,  iJ/.,  M.  D, 

In  accordance  with  your  request,  I  append  some  remarks  on 
the  practical  applications  of  fossil  fuel,  which,  while  claiming 
but  little  on  the  score  of  originality,  may  be  of  value  to  some 
readers  of  the  report. 

The  inexhaustible  stores  of  fossil  fuel  which  the  State  of 
Illinois  holds,  concealed  in  her  bosom,  has  scarcely  begun  to 
claim  the  attention  which  its  immense  importance  demands. 
The  small  proportion  of  the  State  covered  with  timber,  com- 
pared with  the  vast  extent  of  prairie,  indicates  that  at  no 
distant  day  the  numerous  railroads  which  intersect  the  State, 
in  all  directions,  will  be  forced  to  resort  to  mineral  fuel  as  an 
unavoidable  necessity;  while  for  manufacturing  and  domestic 
purposes,  its  almost  exclusive  use  will  soon  be  equally  impera- 
tive. In  addition  to  its  uses  simply  as  fuel,  the  comparatively 
recent  chemical  inventions,  by  which  illuminating  and  lubrica- 
ting oils  are  economically  extracted  from  bituminous  coal,  gives 
an  additional  reason  for  encouraging,  by  legislative  action  and 
otherwise,  the  development  of  the  vast  deposits  of  this  variety 
of  fossil  fuel,  which  Providence  has  so  bountifully  provided 
within  the  limits  of  our  State. 

I  shall  endeavor,  as  briefly  as  possible,  to  indicate  the  relative 
value  of  different  kinds  of  fuel,  and  more  particularly  the  mode 
of  judging  from  the  results  of  analyses  of  the  special  applications 
of  the  various  qualities  of  bituminous  coal.  As  preliminary,  a 
few  remarks  on  the  characteristics  of  the  diflFerent  species  of 
fuel  will  not  be  amiss. 
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Previous  to  the  discovery  of  the  combustible  properties  of 
mineral  fuel,  wood  furnished  the  exclusive  fuel  for  man,  and, 
if  we  except  certain  manufacturing  districts,  still  furnishes  the 
principal  fuel  of  the  world.  It  was  not,  indeed,  until  the  devel- 
opment of  steam  power,  as  the  grand  element  of  national  wealth, 
that  a  more  eflfective  fuel  was  demanded.  The  effective  value 
of  any  fuel  is  found  to  be  directly  proportionate  to  the  amount 
of  oxygen  consumed  in  its  combustion.  A  fuel  which  contains 
a  certain  amount  of  oxygen  already  combined  with  one  or  other 
of  its  combustible  constituents,  will  then  give  out  less  heat  in 
burning  than  another  which  contains  less  oxygen,  and  the  most 
effective  fuel  for  a  given  weight  would  be  one  which  contained 
no  oxygen.  All  fuel  consists  of  carbon,  hydrogen  and  oxygen, 
in  varying  proportions.  One  pound  of  carbon,  in  burning,  will 
combine  with  2iw  lbs.  of  oxygen,  and  one  pound  of  hydrogen 
will  combine  Avith  8  lbs.  of  oxygen.  Hence  to  find  the  real  value 
of  any  fuel,  it  is  only  necessary  to  know  the  portions  respectively 
of  carbon,  hydrogen  and  oxygen  it  contains;  then  multiply  the 
number  of  pounds  of  carbon  in  100  lbs.  of  the  full  by  2iw,  and 
the  number  of  pounds  of  hydrogen  by  8,  and  from  the  sum 
subtract  the  amount  of  oxygen  contained  already,  and  the  re- 
sult gives  the  effective  value  of  the  fuel — for  every  pound  of 
oxygen  effectively  consumed  will  heat  29  lbs.  of  water  from 
32°  to  212°  Fahr.,  i.  e.  from  the  freezing  to  the  boiling  point. 
Having,  then,  the  ultimate  analysis  of  any  kind  of  fuel,  we  can 
easily  estimate  its  real  value.  But  certain  kinds  of  fuel,  wood 
in  particular,  contain  water,  mechanically  absorbed  and  retained 
with  much  force  by  capillary  attraction.  This  Avater  is  termed 
the  " Hygrometric'  moisture.  It  is  obvious  that  a  part  of  the 
effective  heat  of  combustion  of  any  fuel  must  be  lost  in  con- 
verting this  water  into  steam.  Now,  one  pound  of  oxygen 
consumed  will  convert  about  Siw  lbs.  of  water,  at  212°  Fahr., 
into  steam.  If,  then,  neglecting  the  heating  of  the  water  to  212°, 
we  divide  the  per  centage  of  water  by  Sim,  we  have  the  correc- 
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tion  to  be  applied  for  the  loss  of  heat  due  to  the  presence  of 
water.  To  show  the  importance  of  this  correction,  I  refer  to 
the  following  table,  which  gives  the  amount  of  water  in  several 
different  kinds  of  fuel : 

PER    CEXT. 

Oak  wood,  recently  cut,  contains 34.70  water. 

Oak  wood,  air  dried,  "       ? 16.64  " 

Beech  wood,  green,  "       39.T0  " 

Beech  wood,  air  dried,  '*       18.56  '* 

Poplar  wood,  green,  "       50.60  " 

Poplar  wood,  air  dried,  "       19.55  ** 

Bituminous  coal from  2.00  to  12.00  '* 

I  shall  have  occasion  hereafter  to  refer  to  another  effect  of 
the  presence  of  "Hygrometric  moisture"  upon  the  value  of 
coals  for  special  purposes. 

From  the  table  given  further  on,  of  the  ultimate  analyses  of 
different  kinds  of  fuel,  it  will  be  seen  that  wood  contains  more 
oxygen,  and  is  consequently  much  less  effective  for  any  given 
weight,  than  other  kinds  of  fuel. 

Fossil  fuel  may  be  divided  into  four  classes,  characterized 
geologically  by  their  relative  age,  and  chemically  by  their 
greater  or  less  departure  from  the  constitution  of  woody  fibre 
or  ligneous  matter,  from  which  they  all  originated.  There  are 
first.  Peat  or  Turf;  second.  Brown  Coal  or  Lignite;  third.  Pit 
Coal,  Sea  Coal,  or  Bituminous  Coal ;  fourth.  Anthracite. 

In  order  to  exhibit  the  composition  of  each  variety,  and  the 
greatest  transition  from  wood,  as  the  starting  point,  and  anthra- 
cite as  the  ultimate  result,  of  a  gradual  decomposition  Avhich 
has  been  the  work  of  ages,  I  give  the  following  ultimate  analy- 
ses of  different  kinds  of  fuel : 

KIXD  OF  FUEL.  CARBON.    HYDROGEN.     OXYGEN. 

Oak  wood 49.10  G.30  44.60 

Peat  or  turf. GO. 10  0.10  33.80 

Fossil  wood 57.80  5.80  36.40 

Lignite 72.30  5.30  22.40 

Bituminous  coal 82.60  5.00  11.80 

Anthracite  94.04  1.75  4.21 

From  this  table  we  see  that  in  the  transition  from  woody- 
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fibre  to  bituminous  coal,  if  we  except  the  fossil  wood,  there 
has  been  a  much  larger  proportional  loss  of  oxygen  than  of 
hydrogen,  and  with  a  proportional  increase  in  effective  heating 
power.  In  changing  from  bituminous  to  anthracite  coal  we 
notice  a  great  loss  of  hydrogen  as  compared  with  the  loss  of 
oxygen.  Now  the  loss  of  oxygen,  in  the  former  instances,  is 
effected  mainly  by  the  formation  of  carbonic  acid  or  "  choke 
damp,"  by  its  combination  with  the  carbon ;  and  the  loss  of 
hydrogen  in  the  conversion  of  bituminous  into  anthracite,  is  by 
combination  of  the  hydrogen  with  carbon  to  form  carbureted 
gas  or  "fire  damp."  The  experience  of  miners  goes  to  show 
that  from  the  lower  coals  the  "  fire  damp"  is  emitted  in  largest 
proportion,  and  the  "choke  damp"  from  the  newer  coals. 

Of  these  several  varieties  of  mineral  fuel,  the  third,  or  bitu- 
minous coal,  is  the  only  one  which  occurs  in  such  quantity  in 
our  State  as  to  deserve  our  special  consideration. 

The  bituminous  coals  diflFer  so  much,  in  several  particulars, 
that  they  may  be  classified  in  several  difierent  ways,  viz  :  Ist, 
by  variety  in  their  structure ;  2d,  by  their  behavior  in  the  fire; 
and  lastly,  by  their  chemical  constitution.  The  last  named 
mode  only  can  be  considered  scientific,  but  the  others  have  a 
practical  value  which  entitles  them  to  some  consideration. 

The  classification,  based  on  the  structure  of  the  coal,  is  as 
follows : 

1st.  *'  Cubical  Coal'' — The  celebrated  Pittsburg  seam  is  the 
type  of  this  kind.  It  is  black,  shining,  compact  and  tolerably 
hard.  It  is  particularly  characterized  by  breaking  into  cubi- 
cal masses,  from  the  existence  of  natural  joints  or  planes  of 
separation,  perpendicular  to  the  plane  of  stratification;  the 
cleavage  in  the  plane  of  stratification  has,  in  some  specimens, 
a  tendency  to  a  conchoidal  fracture.  The  powder  of  this 
variety  is  frequently  brown.  In  general,  it  cokes  very  much 
and  if  free  from  sulphur  is  generally  good  blacksmith  coal. 

2d.  ^' Slate''  or  ^'Splint  Coal." — This  variety  is  distinguished 
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by  the  facility  with  which  it  separates  into  lamina  or  slaty 
plates  in  the  direction  of  the  plane  of  stratification,  with  a 
difficult  cross  fracture.  It  seldom,  if  ever,  cakes  much  on  the 
fire.  It  usually  contains  more  ashes  and  is  heavier  than  the 
former  variety.  It  is  not  a  good  blacksmith  coal,  but  is,  if  not 
containing  too  much  ashes  and  sulphur,  an  excellent  steam 
coal,  and  may  be  used  without  coking  in  the  blast  furnace.  In 
general  it  bears  transportation  better  than  the  Cubical  variety. 

3d.  "  Cdnnel  Coair — This  variety  is  easily  distinguished 
from  other  varieties  by  the  absence  of  the  shining  fracture. 
Its  fracture  is  dull  and  earthy  or  resinous.  It  cleaves  with 
difficulty  in  the  lines  of  stratification,  and  is  still  more  difficult 
in  the  cross  fracture.  Its  texture  is  close,  and  in  the  best 
.qualities  it  gives  a  dull,  woody  sound  on  being  struck.  It  is  a 
difficult  coal  to  mine,  and  the  "seams''  arc  not  as  reliable  as  those 
of  the  other  varieties.  The  best  qualities  are  exceedingly  rich 
in  bituminous  matter,  and  as  a  class,  this  variety  yields  by 
distillation,  more  oils  than  others.  There  is  a  greater  variety 
of  composition  in  this  than  other  kinds,  especially  in  the 
amount  of  ashes  contained,  which  varies  from  2.50  to  50.00 
per  cent.  In  the  latter  cases  it  scarcely  deserves  the  name  of 
coal,  but  is  more  j^roperly  termed  "  bituminous  shale,"  and  its 
coke  is  entirely  useless.  Upon  the  fire  it  retains  its  form,  and 
is  apt  to  decrepitate,  splinters  or  flakes  being  thrown  alx)ut  by 
the  escape  of  moisture  as  steam.  A  thin  flake  lighted  in  a 
candle  continues  to  burn  for  some  time  after  removal. 

4th.  '^Glance  CoaV — very  closely  resembles  anthracite,  and 
is  of  an  iron-black  color.  It  has  a  beautiful  metallic  lustre, 
does  not  soil,  and  its  fragments  are  sharply  edged.  It  cokes 
with  difficulty. 

The  second  mode  of  classifying,  or  rather  of  describing, 
varieties,  is  by  their  behavior  in  the  fire,  as  follows : 

1st.  " Close  Burning  Coals^'  or  "Coking  Coahr — By  this  is 
meant,  that  when  thrown  upon  the  fire  the  coal  becomes  pasty 
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or  adhesive,  and  the  fragments,  large  and  small,  become 
cemented  together  into  a  single  mass.  This  kind  of  coal  varieB 
in  the  degree  of  its  "coking''  quality,  and  has  its  advantages 
and  disadvantages.  It  is  valuable  alone,  or  mixed  with  other 
kinds,  for  the  manufacture  of  coke,  as  good  coke  being  made 
of  the  "«?ac^',"  or  fine  coal,  as  of  the  lumps.  It  is  mostly 
"cubical"  in  structure,  and  is  eminently  a  blacksmith's  coal, 
as  it  forms  a  hollow  fire.  It  burns  well  in  open  grates,  even 
the  finest  dust  caking  to  form  a  mass.  As  a  steam  coal  it  is 
in  general  inferior  to  the  dryer  coals,  as  it  does  not  permit  as 
free  draught,  and  requires  to  have  the  doors  opened  more  fre- 
quently to  break  up  the  masses  of  coke  which  obstruct  the 
draught.  This  admits  cold  air  with  a  proportional  loss  of  heat. 
From  the  same  causes  producing  a  deficiency  in  the  supply  of 
oxygen,  in  close  furnaces  and  stoves,  a  certain  proportion  of 
the  volatile  matters  is  apt  to  escape  combustion,  with  loss  of 
value  and  clogging  of  flues.  This  difficulty  is  in  part  obviated 
by  increasing  the  surface  of  grate  bars  and  stoking  in  thinner 
strata.  The  invention  of  perfect  smoke-consuming  furnaces 
for  steam  boilers  and  locomotives,  is  as  yet  a  desideratum,  and 
when  effected  will  add  largely  to  the  value  of  this  variety  Of 
coal.  The  caking  quality  is  generally  considered  as  the  result 
of  the  presence  of  a  very  large  proportion  of  bituminous  mat- 
ter in  the  coal,  but  this  is  by  no  means  invariably  the  case, 
since  the  coal  of  Anzin,  in  France,  is  represented  as  a  caking 
coal,  and  by  the  analysis  of  Earthier,  contains  70.5  per  cent, 
of  fixed  carbon,  with  but  25.0  per  cent,  of  volatile  matter. 
On  the  other  hand,  a  coal  from  Calder,  near  Glasgow,  in  Scot- 
land, yields,  according  to  the  same  analyst,  but  51.0  per  cent, 
of  fixed  carbon,  and  45.0  per  cent,  of  volatile  matter,  and  is 
classed  as  a  dry  or  open-burning  coal.  The  composition  of  a 
coal  is  not,  then,  a  sure  indication  of  its  behavior  in  the  fire, 
experiment  alone  determining  the  fact. 

2d.  "Dry"  Cocds^  ot  "  Opevrbuming''   Goals. — This  variety 
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is  characterized  by  the  opposite  qualities  to  the  last.  In  struc- 
ture they  are  mostly  "splint"  coals.  On  the  fire  they  gener- 
ally cement  together  somewhat  where  they  are  in  contact,  but 
do  not  melt  and  run  into  a  single  mass.  Some  specimens 
acarcely  lose  their  form  in  burning,  and  these,  (other  things 
being  equal),  furnish  the  best  steam  coals,  a  continuous  draught 
being  kept  up  through  the  interspaces  between  the  lumps. 
The  slack  of  this  variety  on  the  other  hand  is  almost  useless, 
as  it  cannot  be  made  into  coke,  except  by  large  admixture  with 
caking  coal,  and  in  furnaces,  not  cementing  on  the  fire,  it  runs 
into  the  interspaces  between  the  lumps,  and  impairs  the 
draught.  This  kind  has  been  successfully  used  raw  in  the 
blast  furnace  provided  with  the  hot-blast,  but  is  not  applicable 
to  the  blacksmith's  forge. 

3d.  "Yery  Drjjy'  or  semi-Bituminous  Goals. — As  the  name 
implies,  this  variety  has  a  much  larger  proportion  of  fixed 
carbon,  relatively  to  the  bituminous  matter,  than  the  others. 
They  do  not  cement  together  at  all  on  the  fire,  and  thus  are 
eminently  open-burning  coals.  They  are  most  highly  and 
deservedly  valued  as  steam  coals,  and  are  used  almost  exclu- 
gively  by  the  British  Marine  steamers,  and  also  by  those  of 
Prance  and  Egypt.  They  may  be  used  raw  in  the  blast  fur- 
nace, but  are  not  valuable  for  coking  or  blacksmith's  purposes. 

The  arrangement  of  bituminous  coals  into  distinct  classes, 
according  to  their  chemical  constitution,  is  not  easily  made. 
The  most  important  distinctions  are  founded  on  the  relative 
proportions  of  volatile  combustible  matter  and  of  fixed  carbon. 
We  might  thus  divide  them  into  1st,  highly  bituminous  or  fat 
coals;  2d,  moderately  bituminous,  and  3d,  semi-bituminous 
coals.  The  arrangement  into  a  list,  including  all  coals  of  known 
composition,  commencing  with  those  which  contain  the  largest 
proportion  of  volatile  combustible  matter  and  ending  with  those 
having  the  least,  would  be  the  most  satisfactory  method  of 
comparing  them  and  be  of  the  most  practical  value. 
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I  come,  now,  to  speak  of  the  value  of  analysis  in  suggesting 
the  practical  applications  of  coal,  and  in  enabling  us  to  arrive 
at  ite  true  fuel  value. 

There  are  three  several  modes  of  analysis  of  coal,  all  of  which 
should  be  practiced  on  the  product  of  a  seam  of  coal,  in  order 
to  arrive  at  a  complete  knowledge  of  its  real  value  and  its  pecu- 
liar applicability.  These  are  1st,  proximate;  2d,  ultimate,  and 
8d,  practical  analysis.  The  first,  or  proximate  analysis^  is  the 
most  easily  and  expeditiously,  and  hence  the  most  frequently 
performed.  When  well  made  it  is  suflBciently  suggestive  for 
most  purposes.  In  the  table  No.  Ill,  accompanying  this  report, 
will  be  found  the  proximate  analyses  of  fifty-nine  specimens  of 
coal.  In  every  case  the  results  there  given  are  the  average  of 
two  determinations  of  each  ingredient — excepting  of  the  ashes, 
in  some  cases.  A  single  determination  is  not  perfectly  reliable, 
even  in  the  most  practiced  hands.  Two  should,  always  be 
made;  and  if  the  results  differ,  to  any  considerable  extent,  a 
third  examination  should  be  made. 

The  first  column  of  figures  gives  the  specific  gravity  of  the 
specimen ;  the  second  the  weight  of  a  solid  cubic  foot,  calculated 
from  the  specific  gravity.  From  these  two  columns  we  are  able 
to  judge  somewhat  of  the  structure  of  the  coal,  whether  loose 
or  compact;  of  the  relation  between  weight  and  measure,  and 
hence  the  number  of  bushels  corresponding  to  a  ton  weight. 
We  have  also  the  data  from  which  to  calculate  the  number  of 
tons  to  a  given  area  of  coal  land  for  a  seam  of  given  thickness, 
the  amount  of  room  required  to  store  a  given  weight  of  coal, 
and  other  deductions  of  practical  value. 

The  third  column  of  figures  gives  the  "moisture."  By  this 
is  meant  the  weight  per  cent,  of  water  which  is  retained  me- 
chanically by  the  coal,  and  which  is  given  off*  at  a  temperature 
of  about  250°  Fahr. — a  temperature  at  which  no  decomposition 
of  the  volatile  combustible  matters  takes  place.  In  the  analy- 
ses reported  in  most  of  the  works  of  authority  on  coals,  this 
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moisture  is  not  separately  determined,  but  is  included  in  the 
estimation  of  the  volatile  combustible  matters.  This  detracts 
much  from  the  value  of  the  analysis,  for  the  hygrometric  mois- 
ture not  only  is  of  no*  value,  as  combustible  matter,  but  abso- 
lutely diminishes  the  effective  value  of  the  fuel,  as  shown  in  a 
former  part  of  this  report.  The  estimation  of  this  moisture 
has  other  bearings  of  practical  importance,  which  we  shall 
notice  presently.  The  amount  of  moisture  in  coal  is  always 
greatest  at  the  time  of  removal  from  the  mine,  excepting,  of 
course,  after  exposure  to  melting  snows  or  soaking  rains.  For 
most  purposes  all  coals  improve  in  value  by  exposure,  under 
cover,  to  a  free  circulation  of  air. "  This  process  of  "seasoning" 
permits  the  escape  of  a  large  proportion  of  the  mechanically 
retained  moisture.  There  is  a  great  difference  in  the  capacity 
of  diflFerent  coals  to  retain  moisture,  even  after  long  seasoning; 
and  its  retention  to  any  large  amount  must  be  considered  as 
a  detraction  from  the  merits  of  the  coal.  There  can  be  no 
doubt  but  that  the  presence  of  water  in  any  coal  diminishes,  to 
a  great  extent,  the  amount  of  illuminating  gas  which  it  would 
otherwise  produce.  From  experiments  made  in  France,  by 
M.  Penot,  the  following  results  were  obtained  : 

One  kilogram  of  coal,  containing  10  per  cent,  of  water,  gave — 

Gas  of  good  quality 160  litres. 

Gas  of  poor  quality 92      ^< 

Total 5 252  litres. 

The  same  coal,  previously  dried,  gave — 

Gas  of  good  quality 240  litres. 

Gas  of  poor  quality 92      " 

Total 332  litres. 

The  difference  in  the  product  of  gas  due  to  the  presence  of 
10  per  cent,  of  water  is  80  litres — a  little  over  24  per  cent; 
and  it  is  to  be  noticed  that  the  gas  of  poor  quality  is  the  same 
in  both  cases,  the  whole  loss  being  in  gas  of  good  quality. 

The 'analyses  of  coals  celebrated  as  gas  coals,  as  compared 
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with  those  not  esteemed  for  that  purpose,  also  show  that  the 
fonner  contain  but  little  water  as  compared  with  the  latter. 

The  analysis  of  the  Youghiougheny  coal  of  Pennsylvania, 
which  gives  a  large  yield  of  excellent  gas,  is  reported  by  Prof. 
Peter,  in  the  second  volume  of  the  Report  of  the  Geological 
Survey  of  Kentucky,  as  follows : 

Moisture 1.00 

Volatile  combustible  matter 35.00 

Carbon  in  coke 68.40 

Ashes 6.60 

100.00 

The  analysis  of  the  Briar  Hill  coal,  the  favorite  at  the  Chi- 
cago Gas  Works,  gives,  by  my  own  analysis: — 

Moisture * 2.40 

Volatile  combustible  matter 28.00 

Carbon  in  coke 67.60 

Ashes 2.00 

100.00 

There  are  many  coals  containing  a  much  larger  proportion 
of  volatile  combustible  matter,  but  with  a  larger  proportion  of 
moisture,  which  yield  much  less  and  poorer  gas  than  the  two 
varieties  given  above.  These  results  may  be  in  part  accounted 
for  by  the  chilling  of  the  retorts  consequent  upon  the  evapora- 
tion of  the  water,  and  in  part  by  the  fact  that  in  the  presence  of 
steam  the  bituminous  matters  rise,  as  oil  and  tar,  below  the  gas- 
making  temperature.  The  fact  that  the  tar  increases  as  the 
gas  diminishes,  from  any  cause  which  lowers  the  temperature 
of  the  retorts,  is  known  to  all  practical  gas  makers. 

The  fourth  column  of  figures  gives  the  volatile  combustible 
matter.  In  the  analysis  of  coal  specimens  this  constituent  is 
estimated  by  driving  oflF  the  volatile  matters  from  the  coal  by 
a  high  temperature.  Unless  conducted  with  care  by  a  gradu- 
ally increasing  heat,  variations  will  occur  in  several  analyses 
of  the  same  specimens.  This  is  owing  to  the  fact,  that  by 
rapidly  heating  the  small  quantity  used  for  analysis,  a  much 
larger  proportion  of  volatile  matter  may  be  driven  oJ0F  than  by 
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the  slower  process  usual  in  coking  coal  in  the  large  way. 
Consequently  a  single  determination  should  never  be  considered 
satisfactory,  but  a  second  should  always  be  made ;  and  if  the 
results  diflFer  widely,  a  third  should  be  made,  to  secure  accuracy. 
It  is  the  decomposition  by  destructive  distillation  of  this 
proximate  constituent  pf  coals  which  furnishes  the  valuable 
illuminating  and  lubricating  oils  and  illuminating  gas ;  but  the 
amount  of  these  several  products  is  not  always  proportionate 
to  the  amount  of  bituminous  constituent,  even  when  the  pro- 
cess for  their  elimination  from  diflFerent  specimens  is  conducted 
in  the  same  way  and  at  the  same  temperature.     It  is  a  matter 
beyond  dispute  that  in  diflFerent  kinds  of  coals  the  bituminous 
matter  is  diflFerently  combined  with  the  fixed  carbon  and  ash, 
so  that  in  some  it  is  given  oBF  freely  at  comparatively  low  tem- 
peratures, while  in  others  it  requires  a  high  temperature  to 
eflFect  the  separation.     It  is,  also,  a  fact,  almost  beyond  doubt, 
that  the  nature  of  the  bituminous  matter  is  diflFerent  in  the 
diflFerent  kinds  of  coal.     Of  this  there  can  be  no  dispute,  so  far 
as  the  volatile  matter  of  the  cannel  coals  is  concerned,  as  com- 
pared with  that  of  other  varieties.     This  supposition  is  reason- 
able when  we  consider  the  fact  that  there  is  great  variety  in 
the  vegetable  impressions  found  in  the  coal  and  the  adjacent 
clays  and  shales,  indicating  a  variety  in  the  kinds  of  woody 
fibre  from  which  the  coal  was  produced.    The  chemical  changes, 
also,  which  resulted  in  the  transformation  of  wood  into  coal, 
may  have  been  varied  by  the  diflFerent  conditions  of  tempera- 
ture, moisture,  pressure,  etc.,  so  as  to  have  produced  bituminous 
compounds  of  diflFerent  constitution.    The  results  of  the  ultimate 
analysis  of  a  number  of  coal  specimens  of  diflFerent  character  suf- 
ficiently prove  this  to  have  been  the  case.     The  indications  for 
the  peculiar  applications  of  the  diflFerent  kinds  of  coal  for  oil  and 
gas  making,  from  the  results  of  their  ultimate  composition,  will 
be  noticed  hereafter.    I  will  only  indicate  here  that  in  "coking'' 
coals  the  bituminous  matter  is  obviously  more  fusible*  than  in 
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the  "splint"  coals;  otherwise  splint  coals  containing  the  same 
or  a  greater  amount  of  bitumen  should  also  fuse  and  run.  The 
former  also  undergo  destructive  distillation  at  lower  tempera- 
tures than  the  latter;  hence  their  freely  blazing  quality,  and 
their  greater  liability  to  loss  of  value^  in  practice,  by  distillation 
of  volatile  products  without  burning.  The  greater  heat  which 
the  splint  coals  must  attain,  before  any  great  amount  of  their 
volatile  matter  is  given  oflF,  favors  the  more  complete  combus- 
tion of  the  gases  produced,  and  hence  the  value  of  this  variety 
as  steam  coals. 

The  lower  temperature  at  which  destructive  distillation 
occurs,  in  the  coking  coals,  would  give  them  the  preference  for 
the  manufacture  of  "coal  oils" — not  only  the  quantity,  but  also 
the  valuable  quality  of  those  products  depending,  in  a  great 
measure,  on  the  low  temperature,  at  which  the  distillation  is 
made.     The  reverse  is  the  case  in  gas  manufacture. 

But  of  all  the  varieties,  the  cannel  coals  yield  their  volatile 
ingredients  by  destructive  distillation  at  the  lowest  tempera- 
ture, which,  taken  together  with  the  peculiar  composition  of 
their  bitumen,  which  will  be  referred  to  hereafter,  gives  to 
them,  as  a  class,  the  preference  over  all  others  for  the  manu- 
facture of  the  "coal  oils." 

The  fifth  column  of  figures  gives  the  amount  of  carbon  in 
the  coke.  These  figures,  added  to  those  of  the  next  column, 
(which  gives  the  amount  of  ash),  give  the  per  centage  weight 
of  the  coke.  These  two  columns  taken  together,  determine 
the  value  of  the  coal  for  coking,  and  for  the  manufacture  of 
iron,  and  also  to  a  certain  extent  as  steam-making  fuel.  For  all 
purposes  of  course  the  less  ashes  the  better,  as  the  ash  is 
incombustible.  The  determinations  of  the  amount  of  carbon 
in  the  coke  is  not  an  absolute,  but  only  a  proximate  indication 
of  the  amount  of  coke  which  may  be  obtained  as  a  practical 
result  on  a  large  scale. 

Coking  in  stacks  or  heaps  gives  a  less  amount  of  coke  from 
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the  same  coal,  than  when  ovens  are  used,  and  still  more  coke 
is  obtained  from  retorts.  The  quantity  of  coke  obtained  in 
practice  by  the  two  latter  modes  especially,  will  be  probably 
from  five  to  ten  per  cent,  more,  in  weight,  than  would  be  antici- 
pated from  the  analyses,*  as  given  by  the  figures  of  the  last 
column,  as  the  slow  process  of  coke  burning  permits  a  portion 
of  the  bitumen  to  be  converted  into  coke,  which,  in  the  rapid 
process  of  analysis,  escapes  as  volatile  matter. 

The  quality  of  coke,  as  given  in  the  table,  gives  some  idea 
of  the  nature  of  the  coal,  whether  caking  or  free-burning. 
The  term  "swollen"  designates  that  the  coke  is  inflated  by 
the  rapid  escape  of  the  gases  or  vapors  from  a  partially  fused 
mass.  Hence  that  the  coal  is  a  caking  coal.  The  term  cellu- 
lar indicates  that  a  fusion  of  the  coal  has  occurred  to  a  certain 
degree,  but  that  it  permitted  a  freer  escape  of  vapors,  and 
hence  was  less  "caking"  in  character.  The  term  "close"  indi- 
cates that  the  coal  is  open-burning  coal,  with  but  little  disposi- 
tion to  cake,  while  a  "pulverulent"  coke  mdicates  a  dry  coal, 
not  fusing  at  all  in  the  fire.  These  qualities  wuU  exist  to  a 
certain  extent  in  the  coke  made  by  practical  process,  though 
the  slower  the  process  of  coking  is  effected  the  larger  the 
masses  coked  at  a  time,  and  the  higher  and  longer  continued 
the  heat  at  the  close  of  the  process,  the  firmer  and  closer  will 
be  the  texture  of  the  coke,  and  the  better  it  will  bear  trans- 
portation. 

The  last  determination,  the  ashes,  also  deserves  some  notice. 
If  more  than  five  per  cent,  of  ashes  exists  in  the  raw  coal  it 
can  scarcely  be  considered  fit  for  the  blast  furnace,  since  this 
amount  is  doubled  in  the  coke. 

The  composition  of  the  ash  is  also  of  importance  as  a  means 
of  judging  whether  or  not  the  coal  will  "clinker;"  i.e.,  the 
ashes  fuse  and  form  solid  glassy  masses  like  "slag,"  which 
adheres  firmly  to  the  grate  bars  of  steam  boiler  and  locomotive 
furnaces,  or  to  the  sides  of  close  furnaces  and  stoves.     If  the 
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ashes  form  much  clinker  it  is  a  great  drawback  to  several  prac- 
tical uses.  The  property  of  forming  "clinker"  is  dependent 
upon  the  presence  in  ashes  of  certain  substances,  which,  at 
high  temperatures,  form  a  species  of  crude  glass.  This  glass 
is  formed  by  the  combination  of  potash,  soda,  lime  and  oxyde 
of  iron,  with  silica.  It  is  for  the  most  part  a  large  proportion 
of  lime  and  oxyde  of  iron  in  the  ash,  which  forms  with  the 
silica,  always  present,  the  clinker.  Many  coals  contain  much 
lime,  combined  with  sulphuric  acid,  to  form  gypsum,  filling  the 
natural  joints,  and  if  the  coal  at  the  same  time  contains  much 
"  pyrites,"  or  bi-sulphuret  of  iron,  which  during  combustion 
loses  its  sulphur,  and  leaves  peroxyde  of  iron,  the  materials 
from  which  to  form  clinker  are  furnished.  It  requires  a  high 
temperature  to  fuse  these  ingredients  into  a  slag,  and  hence 
many  coals  which  form  no  clinker  in  open  grates,  and  are 
highly  esteemed  for  domestic  purposes,  are  totally  useless  in 
the  high  temperatures  of  the  reverberatory  furnace  for  re-melt- 
ing iron,  or  even  for  locomotive  use.  The  color  of  the  ash 
furnishes  a  correct  mode  of  judging  of  the  proportion  of  iron 
contained  in  the  coaj,  and  as  most  of  it  exists  in  the  raw  coal, 
as  iron  pyrites,  it  gives  a  tolerably  reliable  means  of  judging 
of  the  relative  amount  of  sulphur.  The  dark  red  and  brown 
ashes  contain  the  most  iron,  and  the  pink,  ochre,  fawn  colored, 
and  gray,  indicate  diminishing  proportions  of  iron.  The  white 
ash  coals  seldom  clinker,  and  contain  comparatively  little 
sulphur. 

In  making  the  analysis  grouped  in  the  table,  the  sulphur 
was  not  specially  estimated,  simply  because  no  two  specimens 
from  the  same  vein  will  ever  yield  the  same  result.  To  obtain 
any  satisfactory  result  as  regards  the  proportion  of  sulphur  in^ 
the  coal  of  any  seam,  it  would  be  necessary  to  take  considera- 
ble quantities  from  diflferent  parts  of  the  seam,  and  grinding 
the  whole  to  powder,  mingle  the  powder  of  the  diflferent  por- 
tions thoroughly,  and  thus  form  an  average.     This  is  the  mode 
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pursued  in  obtaining  averages  of  the  value  of  copper  and  other 

ores. 

Ultimate  Aiialysis  of  Coals. — By  this  is  meant  the  complete 
separation  of  the  elementary  constituents  of  the  combustible 
matter  of  the  coal.  The  strict  application  of  the  term  would 
also  require  the  separation  of  the  elements  constituting  the 
ash,  but  this  is  seldom  performed  or  required. 

The  ultimate  constituents  or  elementary  bodies  composing 
all  coals,  are  carbon,  hydrogen,  oxygen,  nitrogen  and  sulphur. 

The  two  last  may,  for  most  practical  purposes,  be  disre- 
garded. 

The  value  of  this  mode  of  analysis  may  be  judged  of  from 
what  was  said  of  the  mode  of  estimating  the  absolute  heating 
power  of  any  fuel.  Ultimate  analysis  alone  can  furnish  the 
basis  for  the  calculations. 

Ultimate  analysis  receives  an  additional  value  from  the 
results  obtained  from  the  valuable  experiments  of  Professor 
Peter,  as  reported  in  volume  2,  of  the  Geological  Survey  of 
Kentucky.  He  finds  that  the  quantity  of  valuable  oil  obtain- 
ed from  different  specimens  of  coal,  which  he  submitted  to  a 
carefully  conducted  distillation,  bears  a  certain  proportion  to 
the  amount  of  hydrogen.  I  take  the  liberty  of  inserting  here 
several  analyses  of  several  cannel  coals  reported  by  him,  and 
the  amount  of  crude  oil  which  he  obtained  ftom  them. 

As  the  type  of  oil  yielding  coals,  the  Scotch  Boghead  cannel 
takes  precedence,  and  is  placed  first  in  the  following  table  of 
ultimate  analyses  of  oil  yielding  coals : 
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From  this  table  we  perceive  that  the  greater  the  amount  of 
hydrogen  the  larger  the  proportion  of  oil  obtained.  We  derive 
from  this  that  ultimate  analysis  will  give  indications  of  value 
as  regards  their  usefulness  for  oil  manufacture.  This  branch 
of  industry  is,  however,  so  new,  and  all  facts  in  regard  to  the 
manufacture,  are  so  strictly  concealed  by  those  who  find  their 
interest  in  preventing  its  extension,  that  it  is  impossible  yet  to 
present  all  the  economical  considerations  connected  with  it. 
This  much  may,  however,  be  stated,  that  in  locations  where 
there  is  no  present  or  prospective  demand  for  coke,  the  cannel 
coals  which  are  the  richest  in  hydrogen,  alone  can  be  econom- 
ically used ;  in  other  localities  where  coke  is  in  large  demand 
it  becomes  a  matter  of  calculation  and  experiment,  to  ascer- 
tain whether  or  not  some  of  the  ordinary  bituminous  coals, 
which  yield  less  oil  but  more  and  better  coke  than  the  cannels, 
may  not  be  made  available  for  the  manufacture  of  oils.  It 
also  remains  for  experiment  to  determine  whether  the  oils 
derived  from  the  ordinary  bituminous  coals,  are  the  same  or 
as  valuable  as  those  from  cannel.  It  is  only  by  a  carefully 
conducted  series  of  practical  analyses  of  a  large  variety  of 
coals,  with  a  view  to  ascertain  the  proper  conditions  for 
extracting  the  largest  amount  of  crude  oil,  and  the  further 
practical  analysis  of  the  cnide  oils,  to  determine  the  quantity 
and  quality  of  the  several  oils  contained  in  the  crude  oil,  that 
this  question  can  be  solved. 

This  brings  me  to  speak  of  the  objects  and  the  value  of 
practical  analyses  of  coals.  The  objects  of  this  mode  of  chem- 
ical examination  are  various,  according  to  the  nature  of  the 
use  to  which  the  location  of  the  coal  scam  directs  its  special 
application.  The  object  in  view  may  be  the  quantity  and  quali- 
ty of  the  coke  in  view  of  its  application  to  iron  manufacture;  it 
may  be  the  amount  and  quality  and  ease  of  purification  of  the 
gas  furnished  by  the  coal;  or  it  may  be  the  quantity  and  char- 
acter of  illuminating  oils  furnished  by  the  coal,  which  is  desired 
—36 
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to  be  known.  Deductions  of  value,  it  is  true,  may  be  furnished 
by  the  proximate  or  ultimate  analysis  of  the  coal,  as  before 
indicated,  but  the  variety  of  characters  of  the  coal  which  may 
modify  the  practical  results,  are  so  numerous,  that  the  actual 
production  of  the  coke,  gas  or  oils,  on  a  scale  of  more  or  less 
magnitude,  will  alone  determine  absolutely  the  value  of  the 
coal  for  the  special  application  proposed. 

Analytical  chemists  are  so  seldom  called  upon  to  perform 
practical  experiments  of  this  character,  that  their  laboratories 
are  not  usually  provided  with  the  requisite  aparatus  to  con- 
duct the  investigation  on  a  sufficiently  large  scale  to  give  it 
practical  value. 

Provision  should  be  made  in  the  chemical  department  of  all 
geological  surveys,  made  under  the  auspices  of  States  which 
owe  much  of  their  mineral  wealth  to  their  coal  deposits,  to 
secure  an  extensive  series  of  examinations  of  this  character. 
It  is  to  be  hoped  that  the  Legislature  of  Illinois  will  sufficient- 
ly appreciate  the  value  of  such  researches,  as  to  make  appro- 
priations sufficient  to  permit  of  having  made  for  the  next 
report,  a  series  of  practical  examinations  of  all  the  important 
coals  of  the  State. 

Note. — Tbc  numbers  applied  to  the  coal  seams  in  table  No.  3,  are  local  numbers, 
and  do  not  correspond  to  those  used  in  the  general  sections.  A,  H.  W. 
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OEOLOGY    OF    RANDOLPH    COUNTY. 

This  county  is  located  on  the  southwest  borders  of  the  State,  and  comprises 
an  irregular  district  of  country,  triangular  in  outline,  and  bounded  on  the 
north  by  Monroe,  St.  Clair  and  Washington  counties,  on  the  east  by  Perry  and 
Jackson  counties,  and  on  the  south  and  west  by  the  Mississippi  river  and 
Monroe  county.  It  embraces  a  superficial  area  of  about  sixteen  townships  or 
five  hundred  and  seventy-six  square  miles.  It  is  intersected  from  north  to 
south  on  the  western  border,  by  the  Okaw  or  Kaskaskia  river,  which  empties 
into  the  Mississippi  about  ten  miles  above  the  south  line  of  the  county,  and  on 
the  east  it  is  also  traversed  in  the  same  direction  by  Mary's  river,  which  enters 
the  Mississippi  about  four  miles  below  the  mouth  of  the  Okaw.  In  addition 
to  these,  we  find  Horse  creek  and  Nine  Mile  creek,  which  are  tributary  to  the 
Okaw,  traversing  the  northern  portion  of  the  county,  and  the  Little  Mary,  a 
tributary  of  Mary*s  river,  intersecting  the  southern  portion.  These  streams, 
with  some  others  of  less  note,  furnish  this  county  with  an  abundant  supply  of 
water. 

The  topographical  features  of  the  county  are  somewhat  varied.  About  one- 
third  of  its  surface,  comprising  the  northeastern  portion,  has  a  comparatively 
level,  or  gently  rolling  surface,  sufficiently  undulating,  however,  to  furnish  an 
effectual  surface  drainage,  and  comprises  all  the  prairie  region  in  the  county. 
The  prairies  in  this  portion  of  the  State  are  small,  and  possess  a  loamy  soil  of  a 
chocolate-brown  color,  with  a  yellow  clay  sub-soil.  These  prairie  lands, 
although  not  possessing  the  deep  black  soil  so  characteristic  of  the  prairies  in 
tho  central  and  northern  portions  of  the  State,  are,  nevertheless,  very  product- 
ive, yielding  good  crops  of  corn,  wheat,  barley,  oats,  and  grass,  without  manure, 
and  may  perhaps  be  considered  as  equal,  in  productive  qualities,  to  the  average 
of  the  prairie  soils  of  the  State.  The  prairie  region  is  restricted,  mainly,  to 
that  portion  of  the  county  underlaid  by  the  coal  measures. 

Between  this  prairie  region  and  the  bottom  lands  on  the  Okaw  and  the 
Mississippi  river,  there  is  a  belt  of  country  that  is  underlaid  by  the  sandstones, 
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shales  and  limestones  of  the  Chester  group,  which  is  quite  broken  and.  hilly. 
This  portion  of  the  county  was  covered  with  timber  in  its  normal  condition, 
and  a  considerable  portion  of  its  surface  is  still  occupied  by  the  natural  forests. 
The  soil  upon  these  timbered  and  broken  lands,  does  not  appear  to  diflfer  very 
much  in  its  appearance  or  productive  qualities,  from  that  of  the  adjacent  prai- 
ries ;  and  where  the  lands  are  sufficiently  level  to  be  cultivated,  good  crops  are 
usually  obtained.  The  yellow  clay  sub-soil  of  this  region  appears  to  possess  all 
the  essential  elements  of  a  good  soil,  and  when  brought  to  the  surface  and  sub- 
jected to  atmospheric  agencies,  it  becomes  quite  productive.  Ilence,  deep  and 
thorough  plowing  that  will  bring  this  sub-soil  to  the  surface,  and  intermingle 
it  with  the  partially  worn  out  surface  soil,  will  no  doubt  be  found  greatly  bene- 
ficial to  those  soils,  that,  from  long  and  injudicious  cultivation  have  become 
partially  exhausted. 

These  broken  lands  are  well  adapted  to  the  growth  of  every  kind  cf  fruit 
suited  to  a  temperate  climate,  and  peaches,  apples,  pears,  and  all  the  smaller 
fruits  may  be  successfully  cultivated,  even  where  the  lands  are  too  hilly  for  the 
cultivation  of  the  cereals.  Some  of  the  enterprising  German  citizens  of  this 
county  have  already  commenced  the  cultivation  of  the  grape,  and  the  manufac- 
ture of  native  wines,  and  have,  so  far,  met  with  good  success.  It  is  still  a 
question,  whether  the  Catawba  will  succeed  as  well  here  as  at  more  northern 
localities  ;  but  other  varieties,  as  the  Norton's  Virginia,  Concord,  Delaware, 
&c.,  may,  no  doubt  be  successfully  cultivated  here.  The  Catawba  seems  to  be 
less  liable  to  be  effected  by  mildew  or  rot,  in  a  climate  as  cold  as  it  can  stand 
without  protection,  than  in  a  comparatively  mild  one,  and  hence  its  cultivation 
in  Southern  Illinois  has  generally  proved  a  partial  failure,  while  at  localities 
much  farther  north  it  has  been  eminently  successful.  That  the  broken  and 
hilly  lands  along  our  principal  streams,  especially  the  bluffs  of  the  Mississippi, 
and  some  other  large  rivers,  where  the  marly  deposit  known  as  ** loess"  has 
been  deposited,  and  is  more  or  less  intermingled  with  the  soil,  are  admirably 
adapted  to  the  growth  of  the  vine,  is  no  longer  a  doubtful  problem,  and  the 
attention  of  the  intelligent  agriculturist  has  already  demonstrated  the  fact, 
that  Illinois  is  capable  of  producing,  not  only  all  the  native  wines  required  for 
home  consumption,  but  also  a  large  surplus  for  the  supply  of  less  favored 
regions.  When  pure  native  wines  can  be  so  easily  produced  in  our  own  State,  it 
is  to  be  hoped  tLat  the  time  is  not  remote  when  its  use  will  entirely  supercede  the 
nauseous  and  dangerous  compounds  that  are  now  so  commonly  sold  under  the 
name  of  imported  wines.  Viewed  exclusively  as  a  matter  of  dollars  and  cents, 
there  is  no  other  product  of  the  earth,  the  cultivation  of  which  has  been 
attempted  in  this  portion  of  the  State,  that  will  afford  as  liberal  a  return  for  the 
labor  expended,  as  may  be  obtained  by  the  cultivation  of  the  grape,  and  the 
time  must  surely  come,  and  that  at  no  very  remote  period,  when  all  these 
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broken  lands  now  lying  waste,  and  regarded  as  of  little  value  except  for  tlie 
timber  tbey  afford,  will  be  covered  with  vineyards,  affording  employment  and 
sustenance  to  a  bealthy,  moral  and  happy  population. 

The  general  elevation  of  these  lands  above  the  Mississippi,  is  from  three  to 
four  hundred  feet.  The  principal  varieties  of  timber  that  they  afford  are, 
black  oak,  white  oak  and  scarlet  oak,  shell-bark  and  pig-nut  hickory,  sugar 
maple,  linden,  black  gum,  persimmon,  red,  slippery  and  white  elm,  black  ash, 
red-bud,  dogwood  and  sassafras.  On  the  bottom  lands  in  this  county  we  find 
sycamore,  cotton  wood,  honey-locust,  hackberry,  box-elder,  sweet  gum,  white 
ash,  swamp  oak,  burr  oak,  white  and  black  walnut,  pecan  and  white  maple. 

On  the  bank  of  the  river  between  Chester  and  the  mouth  of  Mary's  river, 
we  saw  a  magnificent  specimen  of  the  American  Wistaria,  in  full  bloom  on  the 
20th  of  May.  Its  stem  was  about  four  inches  in  diameter,  and  it  attained  a 
height  of  from  thirty  to  forty  feet.  This  is  the  only  locality  in  the  State 
where  we  have  seen  this  magnificent  climber,  except  in  the  gardens  of  the  hor- 
ticulturist. 

Surface  Geology, — The  surface  deposits  of  this  county  comprise  the  three 
usual  sub-divisions  of  the  Quaternary  system,  designated  as  alluvium,  loess  and 
drift.  The  most  important  alluvial  deposit  in  the  county  is  that  known  as  the 
American  Bottom,  which  commences  on  the  eastern  shore  of  the  Mississippi, 
just  below  the  city  of  Alton,  and  extends  southward  to  the  mouth  of  the  Okaw, 
forming  a  belt  of  rich  alluvial  bottom  land  in  this  county  about  twenty  miles 
in  length  and  about  four  miles  in  average  width.  This  belt  of  bottom  land  is 
exceedingly  productive,  and  were  it  not  for  the  periodical  overflows  to  which 
it  is  subjected  from  the  high  waters  of  the  Mississippi,  it  would  be  esteemed  as 
the  most  valuable  land  in  the  county.  A  considerable  portion  of  it  is  only 
subject  to  overflow  during  seasons  of  extraordinary  high  water,  which  usually 
occurs  once  in  about  seven  years.  Some  portions  of  it,  however,  are  overflowed 
nearly  every  year,  and  are  not  cultivated.  But  these  swampy  portions  are 
gradually  becoming  elevated  above  the  water  level  by  the  accumulation  of  sedi- 
ment deposited  upon  them  by  every  overflow  of  the  turbid  waters  of  the  Missis- 
sippi, and  will  eventually  become  suflSciently  dry  to  be  susceptible  of  cultivation. 
The  soil  on  these  bottom  lands  is  quite  sandy,  but  is  intermingled  with  humus 
or  vegetable  mould,  and  clay,  from  the  sediments  of  the  river,  forming  a  rich, 
warm  soil  that,  for  the  production  of  corn  and  the  cereals  generally,  is  unsur- 
passed by  any  in  the  State. 

The  loess  is  a  deposit  of  light  brown  or  buff  siliceous  marl,  sometimes,  also, 
quite  calcareous,  as  is  the  case  in  this  county,  and  then  it  contains  nodules  of 
carbonate  of  lime,  that  have  resulted  from  the  leaching  of  the  calcareous  mass. 
It  caps  the  bluffs  of  the  Mississippi  and  other  large  streams  in  this  county,  and 
is  also  met  with  in  some  of  the  valleys  in  the  interior  of  the  county,  and  appears 
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to  haTe  a  variable  thickness  of  from  ten  to  sixty  feet,  or  perhaps  at  some  points 
even  more.  It  generally  contains  great  numbers  of  bleached  shells,  mostly  of 
the  fluviatile  species  still  existing  in  the  adjacent  region.  It  gives  origin  to 
the  bald  knobs,  that  are  often  a  conspicuous  feature  in  the  river  bluffs.  These 
are  destitute  of  timber,  and  are  but  partially  covered  with  scattering  tufts  of 
coarse  grass. 

The  drift  deposits  of  this  county  comprise  a  series  of  brown  and  yellow  clays, 
intermingled  locally  with  gravel  and  small  pebbles,  spread  over  the  entire  sur- 
face of  the  uplands  and  underlying  the  loess  where  both  are  present.  Some 
large  boulders  of  igneous  and  metamorphic  rocks  were  seen  in  the  valleys 
of  the  streams,  but  these  are  not  so  numerous  as  they  are  in  the  Central  and 
Northern  portions  of  the  State.  Specimens  of  galena,  resembling  the  ores  of 
Potosi,  Mo.,  are  frequently  found  l)eneath  the  soil  in  this  county,  and  if  they 
were  transported  by  natural  causes  to  the  spot  where  thoy  have  been  found^ 
they  would  indicate  the  prevalence  of  easterly  currents  during  the  latter  part 
of  the  drift  period.  But  their  proximity  to  the  surface  would  seem  to  render 
it  probable  that  they  had  been  transported  and  dropped  by  human  agency. 

The  stratified  rocks  exposed  at  the  surface  in  this  county  include  a  portion 
of  the  lower  Coal  Measures,  from  the  micaceous  sandstone  above  coal  No.  1  C, 
in  the  general  section,  to  the  base  of  the  measures,  together  with  the  Chester 
group,  and  the  St.  Louis  group  of  the  Sub-carboniferous  limestone  series. 

Coal  Measures, — The  beds  exposed  in  this  county  that  belong  to  the  Coal 
Measures  comprise  a  series  of  micaceous  sandstones,  limestones  and  shales,  with 
two  seams  of  bituminous  coal.  The  thickness  of  the  whole,  including  the  con- 
glomerate at  the  base,  probably  does  not  exceed  two  hundred  and  fifty  feet. 
The  following  vertical  section  will  show  the  succession  and  comparative  thick- 
ness of  these  beds  in  this  county : 

Micaceous  sandstone  and  shale 30  to  40  feet. 

Band  of  limestone 3 

Shale 12 

Limestone  and  bituminous  shale,  sometimes  replacing  each  other 4  to    6 

Coal  No.  1  C 6  to    8 

Fire-clay  and  nodular  limestone 3  to    G 

Shale  or  shaly  sandstone 30  to  40 

Limestone 3  to    4 

Bituminous  shale 3  to    5 

Coal  No.  1  B  (?) 2  to    4 

Fire-claj 2  to    4 

Shale  and  sandstone  (conglomerate) 50toI50 

The  western  boundary  line  of  the  Coal  Measures  enters  this  county  from  the 
south,  in  the  western  part  of  township  7  south,  range  5  west,  and  with  a  gen- 
eral trend  of  north  northwest  passes  out  of  the  county,  on  the  north,  in  the 
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eastern  part  of  township  4  south,  range  7  west.  They  underlie,  therefore, 
about  one-third  of  the  entire  area  of  the  county,  embracing  the  prairie  region, 
which  is  usually  considered  also  the  best  agricultural  portion  of  the  county.  The 
sandstone  and  shales  that  form  the  base  of  this  group  of  strata  give  origin  to  a 
more  broken  surface,  along  their  line  of  outcrop,  than  the  higher  beds.  They 
appear  to  be  considerably  thicker  in  the  southern  than  in  the  northern  portion 
of  the  county,  thinning  out  towards  the  north  with  the  lower  members  of  the 
carboniferous  system.  Along  their  outcrop,  which  forms  a  belt  from  two  to 
&Ye  miles  in  width,  along  the  western  border  of  the  coal  field  in  this  county, 
the  surface  is  generally  broken,  and  approaches,  in  its  topographical  features, 
the  belt  of  country  still  farther  west,  that  is  underlaid  by  the  sandstones,  shales 
and  limestones  of  the  Chester  group. 

The  vertical  section  of  the  Coal  Measures  in  this  county  includes  the  horizon 
of  three  coal  seams :  No.  1  A,  No.  1  B  and  No.  1  C,  as  they  have  been  recog- 
nized in  the  Kentucky  section ;  but  only  two  of  these  appear  to  be  developed 
in  this  county.  These  are  the  Belleville  coal  (No.  1  C)  and  a  lower  seam, 
probably  No.  1  B.  The  Belleville  coal  seam  is  very  regular  in  its  development 
in  this  county,  with  an  average  thickness  of  about  six  feet;  and  so  far  as  we 
have  been  able  to  learn,  from  the  miners  engaged  on  this  seam  in  Randolph 
county,  it  appears  to  be  free  from  the  interruptions  termed  "c/oy  slips'*  and 
^^horse-hacks"  that  sometimes  prove  to  be  a  serious  impediment  to  the  working 
of  this  seam  in  some  of  the  counties  farther  north.  It  almost  invariably  has  a 
godci  roof,  composed  either  of  limestone  or  hard  bituminous  shale,  either  of 
which  forms  a  substantial  roof,  and  renders  the  working  of  the  seam  both  safe 
and  economical.  The  coal  from  this  seam  is  tolerably  hard,  compact,  of  a  bright 
color  and  intersected  by  thin  vertical  seams  of  carbonate  of  lime,  with  some 
iron  pyrites  in  the  lower  part  of  the  scam.  The  two  upper  layers  of  coal  arc 
generally  free  from  pyrites,  and  afford  a  good  article  of  smith's  coal.  This  coal 
is  sometimes  underlaid  by  a  thin  bed  of  fire-clay,  but  this  is  frequently  absent 
and  the  coal  then  rests  directly  on  a  bed  of  nodular  argillaceous  limestone. 
The  limestones,  both  above  and  below  the  coal,  are  locally  fossiliferous,  though 
no  fossils  have  yet  been  found  in  this  county  in  the  bed  below  the  coal.  The 
limestone  over  the  coal  at  Pope's  coal  bank,  on  Marys  river,  contains  the  fol- 
lowing species  of  fossil  shells :  Sjyin/er  cameratuSj  Productus  costattts^  P.  Pfatte- 
nanus,  P.  lon^ispinvs,  Chonctcs  granulifera,  C.  mcsohha,  Uemipronites  crassus^ 
and  Discina  niticla. 

The  coal  at  Pope's  bank  is  deposited  in  five  distinct  layers,  measuring  re- 
spectively sixteen,  twelve,  fifteen,  sixteen  and  thirteen  inches.  This  stratified 
character  was  observable  at  all  the  localities  visited  in  this  county  where  this 
seam  had  been  opened.  Pope's  bank  is  on  section  21,  township  5  south,  range 
5  west,  and  is  about  four  miles  southeast  of  Sparta.     The  outcrop  is  on  the 
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west  bank  of  Marys  river,  only  about  five  feet  above  the  river  bed.  This  seam 
undoubtedly  underlies  all  the  highlands  in  the  northeast  part  of  the  county, 
and  outcrops  on  all  the  small  streams  in  the  vicinity  of  Sparta,  and  will  proba- 
bly be  found  to  underlie  the  town  at  a  depth  of  not  more  than  one  hundred  and 
twenty  to  one  hundred  and  fifty  feet. 

At  Boyd's  coal  bank,  one  mile  west  of  Sparta,  the  coal  is  obtained  by  a  shaft 
sunk  to  the  depth  of  about  fifty  feet,  through  the  following  beds : 

Clay  and  gravel 20  feet. 

Limestone » 2    << 

Shale 15    " 

Limestone 5    '< 

Coal .'.....  6    <* 

At  this  bank  the  coal  has  a  slight  easterly  dip,  and  it  presents  the  same 
general  appearance  as  at  Pope's  bank. 

Wood's  coal  bank  is  a  mile  and  a  half  northeast  of  Boyd's,  and  the  coal  is 
mined  by  a  shaft  forty  feet  in  depth.  The  coal  is  six  feet  thick,  and  is  overlaid 
by  bituminous  shale  and  limestone. 

Kitchie's  coal  mine  is  located  on  the  southwest  quarter  of  section  9,  township 
5  south,  range  6  west.  The  coal  is  from  four  feet  to  four  feet  six  inches  in 
thickness,  and  is  overlaid  by  limestone.  This  is  probably  the  lower  seam,  as 
we  infer  from  its  westerly  outcrop  and  the  thickness  and  general  appearance  of 
the  coal,  although  the  limestone  that  forms  the  roof,  as  well  as  a  nodular  lime- 
stone below  it,  would  seem  to  ally  it  to  the  Belleville  coal. 

Following  down  the  small  stream  on  which  this  coal  bank  is  located,  we 
found  a  nodular  limestone  underlaid  by  a  band  of  chert  or  hornstonc,  and  the 
latter  by  sandy  shales  with  some  concretions  of  bluish  gray  sandstone  and  fer- 
ruginous and  calcareous  bands,  and  passing  downward  into  the  sandstone  that 
forms  the  base  of  the  Coal  Measures. 

On  the  east  side  of  Marys  river  the  Belleville  coal  has  been  opened  at  several 
localities  in  the  vicinity  of  Georgetown.  The  principal  bank  worked  in  this 
vicinity  is  that  of  the  Messrs.  Jones,  on  the  southeast  quarter  of  section  14, 
township  6  south,  range  5  west.  The  coal  in  this  vicinity  lies  about  twenty-five 
or  thirty  feet  below  the  surface,  and  is  generally  about  six  feet  in  thickness. 
At  Jones'  bank  the  roof  is  a  bituminous  shale,  but  on  Mr.  Doggett's  place,  a 
quarter  of  a  mile  southeast  of  this,  the  roof  is  a  dark  blue,  nearly  black  lime- 
stone. Four  miles  south  of  Georgetown,  on  Mr.  Steele's  place,  this  seam  out- 
crops in  the  bluffs  of  a  branch  of  Cox's  creek.  The  coal  is  here  said  to  be  six 
feet  thick,  though  at  the  time  of  our  visit  the  old  diggings  were  full  of  water, 
so  that  the  thickness  of  the  coal  could  not  be  accurately  measured.  The  coal 
is  overlaid,  at  this  locality,  by  about  three  feet  of  bituminous  shale  and  about 
six  feet  of  hard,  dark,  bluish-gray,  irregularly  bedded  limestone.     Three  miles 
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northeast  of  Georgetown,  on  the  old  Anderson  farm,  this  seam  has  also,  been 
opened  and  some  coal  taken  out,  and  it  has  been  found  at  various  other  points, 
in  this  ^art  of  the  county,  in  sinking  wells,  and  generally  at  a  depth  not  ex- 
ceeding twenty-five  feet  below  the  surface.  Owing  to  the  want  of  proper  facili- 
ties for  the  transportation  of  these  coals  to  a  good  market,  very  little  mining  is 
done  in  this  part  of  the  county,  at  the  present  time,  and  this  rich  deposit  of 
mineral  wealth  is  quite  unappreciated,  and  is  only  mined  for  the  local  supply 
of  the  neighboring  blacksmiths,  and  one  or  two  steam  mills  in  the  vicinity. 

Below  the  nodular  limestone,  under  the  Belleville  coal,  there  is  a  bed  of 
shale  of  variable  thickness,  that  intervenes  between  the  two  coal  seams  as  they 
are  developed  in  this  county.  The  lower  coal,  which  we  have  referred  to  No. 
1  B  of  the  general  section,  is  variable  in  thickness,  but  always  much  thinner 
than  the  Belleville  seam.  It  outcrops  about  two  miles  south  of  Georgetown, 
on  section  22,  township  6  south,  range  5  west,  on  the  lands  of  J.  B.  Holmes, 
Esq.  It  is  here  from  eighteen  inches  to  two  feet  in  thickness,  and  is  overlaid 
by  bituminous  shale  and  a  thin  band  of  brown  limestone.  Morrison's  coal  is 
probably  the  same  seam,  and  is  on  section  26,  township  5  south,  range  6  west. 
The  coal  is  from  three  to  four  feet  thick  at  this  locality,  and  is  overlaid  by  about 
five  feet  of  massive  light  bluish  gray  limestone.  This  coal  appears  to  be  some- 
what harder  than  that  from  the  Belleville  seam,  contains  less  carbonate  of  lime 
but  more  pyrites,  though  the  upper  part  of  the  seam  is  said  to  afford  a  very 
good  smith's  coal.  This  seam  is  underlaid  by  fire-clay,  the  thickness  of  which 
was  not  seen,  and  this  passes  downward  into  the  sandy  shales  and  sandstone 
that  forms  the  base  of  the  Coal  Measures.  The  only  fossils  found  in  connec- 
tion with  this  lower  seam,  was  a  small  Bellerophon  and  a  Naticopgis,  obtained 
from  the  band  of  brown  limestone  that  overlies  the  coal  at  the  locality  two 
miles  south  of  Georgetown. 

No  indications  of  the  presence  of  the  lower  coal  seam,  No.  1  A,  were  observed 
in  this  county,  and  it  is  hardly  probable  that  it  will  be  found  here. 

Chester  Grmij>. — This  important  division  of  the  Sub- carboniferous  limestone 
series  is  well  developed  in  this  county,  and  in  thickness  exceeds  that  of  all  the 
other  groups  in  the  county  combined.  The  following  vertical  section  will  give 
a  general  idea  of  the  comparative  thickness  and  relative  position  of  the  differ- 
ent members  of  this  group : 

Gray  compact  siliceous  limestone,  No.  1 25  to  30  feet. 

Shales   and  shalj  sandstones,   with   fossil  plants — Sigillaria^  Stigmaria^ 

Lepidodendron  and  Knorrhia^  partially  exposed 80  to  90  ** 

Shaly  limestone.  No.  2 15  to  18  ** 

Massive  bsown    sandstone,    presenting   a   speckled  color  when   freshly 

broken  40  ** 

Limestone  No.  3,  upper  bed  at  Chester 40  to  45  " 

Green  and  blue  argillaceous  shales  with  plates  of  limestone 45  to  70  *' 
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Arenaceous  and  argillaceous  limestone  No.  4,  sometimes  replaced  with 
green  shale 20  to  30  feet. 

Massive  and  shalj  sandstone,  speckled  on  a  freshly  broken  surface 15  to  20     '^ 

Compact  and  granular  gray  limestone  No.  5,  with  intercalations  of  blue, 
green  and  purple  shales,  thickness  about «^.         150     '< 

Massive  quartzos^  brown  sandstone 120     *< 


613  " 
This  group  attains  its  greatest  thickness  in  the  southern  part  of  the  county, 
and  the  upper  divisions  become  considerably  thinner  in  the  aggregate  in  the 
extreme  northern  part.  It  composes  the  entire  river  bluff  from  a  point  about 
two  miles  below  the  old  village  of  Prairie  du  Rocher  to  the  south  line  of  the 
county,  also  the  bluffs  of  the  Okaw  throughout  its  whole  extent  in  this  county. 
We  did  not  find  either  of  the  two  lower  beds  entirely  exposed  at  a  single  locali- 
ty so  that  they  could  be  accurately  measured,  but  the  estimated  thickness  we 
have  assigned  to  them  will  probably  be  found  a  near  approximation  to  their 
average  thickness  in  this  county. 

At  the  city  of  Chester,  the  middle  portion  of  this  group  forms  the  greater 
portion  of  the  river  bluff,  and  the  beds  afford  the  following  section  at  this 
point : 

Green  and  purple  shales .^ » 8  feet. 

Compact  gray  limestone,  in  regular  beds .^....10  ^' 

Limestone,  in  irregular  beds,  partly   nodular  and  argillaceous,  and  passing 

downward  into  shale ^... 32  " 

Green  and  blue  argillaceous  shales,  with  thin  plates  of  limestone  and  ferru- 
ginous bands .., 70  " 

Compact  gray  limestone  with  intercalated  beds  of  blue  and  green  clay  shales. ..82  '^ 


202  feet. 

Above  the  upper  limestone  in  this  section  there  is  a  bed  of  quartzose  sand- 
stone that  is  partially  exposed  in  the  hill  tops  adjacent  to  the  city.  This  sand- 
stone is  overlaid  by  another  limestone  which  may  be  found  underlying  some 
of  the  ridges  between  the  river  bluffs  and  Gravel  creek  northeast  of  the  city. 
Going  eastward  from  Chester  to  Georgetown,  the  upper  beds  of  this  group  are 
partially  exposed  in  the  bluffs  of  the  small  streams  beyond  Marys  river,  but 
the  most  satisfactory  section  of  them  can  be  made  in  the  vicinity  of  Liberty. 
The  thick  bed  of  green  and  blue  shales  in  the  above  section  is  quite  variable  in 
character,  especially  towards  the  base,  where  the  shales  ar«  frequently  replaced 
with  sandstone  and  limestone.  Not  more  than  a  hundred  yards  above  the  point 
where  the  above  section  was  made,  there  is  a  bed  of  sandstone  replacing  the 
shale  immediately  above  the  lower  limestone,  and  at  Coles'  Mill,  a  mile  below ; 
this  sandstone  is  succeeded  by  an  argillaceous  limestone,  which,  with  the  sand- 
stone occupies  nearly  or  quite  one  half  the  entire  thickness  of  the  shale.     The 
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variable  character  of  these  beds  in  their  lithological  features,  and  the  general 
specific  identity  of  the  prevailing  fossils  through  the  whole  group,  renders  the 
identification  of  the  various  sub-divisions  in  local  and  partial  outcrops,  a  mat- 
ter  of  some  difficulty. 

The  loicer  sandstone  of  the  Chester  group  has  heretofore  been  known  as  the 
Ferruginous  sandstone,  but  as  it  presents  no  very  different  lithological  appear- 
ance from  the  other  arenaceous  divisions  of  this  group,  and  it  seems  proper 
that  it  should  be  included  in  the  Chester  group,  we  have  rejected  the  name 
heretofore  used,  preferring  rather  one  that  will  express  the  true  position  to 
which  this  sandstone  undoubtedly  belongs.  The  best  exposure  of  this  bed 
that  was  met  with  in  Randolph  county  was  in  the  bluffs  below  the  village  of 
Prairie  du  Eocher,  where  it  forms  a  mural  cliff,  commencing  about  two  miles 
below  the  village,  and  extending  down  for  about  four  miles.  The  elevation  of 
this  sandstone  cliff  varies  from  fifty  to  one  hundred  feet.  It  is  usually  tolera- 
bly heavy  bedded,  though  at  the  upper  end  of  the  outcrop  there  are  some  thin 
beds  in  the  lower  part  that  afford  good  flagstones.  It  is  generally  of  a  rusty 
brown  color  on  the  exposed  surface,  and  when  freshly  broken  b  speckled  from 
the  presence  of  the  brown  oxyd  of  iron.  This  peculiarity  is  more  or  less 
characteristic  of  all  the  arenaceous  members  of  the  Chester  group.  It  hardens 
by  exposure,  and  forms  a  reliable  building  stone.  From  the  point  of  its  first 
outcrop  in  the  river  bluff,  it  trends  off  in  a  northerly  direction,  forming  a  nar- 
row sandstone  belt,  separating  the  St.  Louis  from  the  lower  Chester  limestone. 
No  fossils  have  yet  been  discovered  in  it.  The  general  trend  of  the  river 
bluffs  in  this  county  is  from  northwest  to  southeast,  and  the  easterly  dip  of  the 
strata  causes  the  disappearance  of  the  sub-divisions  of  the  Chester  group  suc- 
cessively, by  dipping  below  the  surface,  from  the  northern  limit  of  the  county 
to  its  southern  extremity. 

About  six  miles  below  Prairie  du  RocJur  this  sandstone  dips  below  the 
surface,  and  is  succeeded  by  the  lower  limestone  of  the  Chester  group.  This 
limestone  is  not  well  exposed  on  the  Illinois  side  of  the  river  where  it  first 
appears,  but  b  mostly  hidden  by  the  sloping  talus  of  the  hills.  On  the  Mis- 
souri shore,  just  below  St.  Marys,  it  is  well  exposed  in  the  river  bluffs,  and  the 
lower  portion  of  the  mass  is  found  to  consist  there  of  coarse,  granular,  brownish 
gray  limestone  in  irregular  beds,  and  partially  concretionary,  overlaid  by  alter- 
nations of  red  and  green  shales  with  some  sandy  layers.  These  beds  appear, 
from  partial  exposures,  to  be  from  thirty  to  forty  feet  thick,  and  are  overlaid  by 
the  heavy  bed  of  limestone  that  forms  the  perpendicular  escarpment  of  the 
bluff  just  below  Rozier*s  Landing,  which  is  from  forty  to  fifty  feet  in  height, 
the  lower  portion  of  this  limestone  above  the  shales  is  semi-oolitic  in  structure, 
and  contains  a  very  int<5resting  group  of  fossils. 

As  we  approach  the  termination  of  the  bluffs  between  the  Okaw  and  the 
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Mississippi,  about  six  miles  above  Kaskaskia,  this  limestone  becomes  better 
exposed,  and  is  found  to  consist  of  brownish  gray  limestone,  with  intercalated 
beds  of  green  and  blue  shales,  the  latter  from  a  few  inches  to  six  or  seven  feet 
in  thickness.  The  limestones  are  for  the  most  part  tolerably  heavy  bedded, 
though  there  are  always  some  thin  layers  intercalated  in  the  mass.  It  consti- 
tutes all  the  limestone  exposures  in  the  river  bluff,  from  the  point  where  the 
sandstone  disappears  six  miles  below  Prairie  du  Rocher^  to  the  terminus  of  the 
bluffs  between  the  Okaw  and  the  Mississippi.  At  this  point  the  top  of  the 
limestone  escarpment  is  about  one  hundred  and  fifty  feet  above  the  level  of  the 
American  bottom,  and  probably  comprises  the  whole  thickness  of  the  lower 
limestone,  though  the  lower  part  was  entirely  hidden  by  a  sloping  talus,  so  that 
its  character  could  not  be  certainly  determined. 

In  the  bluff  on  the  east  side  of  the  Okaw,  opposite  Kaskaskia,  the  limestone 
escarpment  retains  about  the  same  elevation  above  the  bottom  lands  on  the 
river,  though  only  about  forty  feet  of  limestone  is  seen  at  the  top.  The  expo- 
sure here  consists  of  regularly  bedded  gray  limestones,  the  beds  varying  from 
six  inches  to  two  feet  in  thickness,  with  a  few  seams  of  clay  shale  interstrati- 
fied  with  the  limestone.  At  the  old  Menard  farm,  a  half  mile  below  the  ferry, 
the  lower  portion  of  this  limestone  is  well  exposed  on  the  small  creek  that 
intersects  the  bluffs  at  that  point.  The  lower  division,  as  it  appears  here,  pre? 
sents  no  essential  difference  from  the  upper  beds,  but  the  intercalated  beds  of 
shale  are  thicker,  some  of  them  being  as  much  as  six  or  seven  feet  in  thickness. 
They  contain  numerous  fossils  in  a  fine  state  of  preservation,  among  which  are 
Pejitemites  suIcatuSj  P.  godoni^  P.  si/mmetriacs,  P.  pyri/ormis^  Forhesiocrimis 
Whitfieldiy  Zeacrinm  Wortheni^  Z.  spinosus,  Agelacrinus  Kaska^kieiisis,  Athyris 
ambigtiay  A.  Royissii^  Retzia  vera,  and  Productus  elegans.  It  is  quite  possible 
that  the  upper  part  of  the  limestone  in  the  bluff  east  of  Kaskaskia,  is  the  lime- 
stone that  comes  in  above  the  lower  bed  at  Coles'  Mill,  from  which  it  is  there 
separated  by  a  bed  of  sandstone  from  fifteen  to  twenty  feet  in  thickness. 

From  Menard's  place  to  Chester  this  limestone  forms  the  lower  part  of  the 
bluff,  while  the  higher  points  contain  the  overlying  shales  as  well  as  the  third 
limestone,  which  forms  the  upper  limestone  escarpment  at  Chester.  At  the 
upper  end  of  the  city  of  Chester  the  top  of  this  limestone  is  about  eighty  feet 
above  the  low  water  level  of  the  river.  It  is  here  overlaid  by  a  massive  sand- 
stone, about  fifteen  feet  thick;  but  in  less  than  fifty  yards  it  passes  into  green 
shale,  that  rests  directly  upon  the  lower  limestone.  The  thickness  of  this  shale, 
measured  just  above  Anderson's  Hotel,  is  about  seventy  feet,  and  it  is  overlaid 
by  the  third  limestone  which  forms  the  upper  escarpment  in  the  bluff  at  this 
point.  It  contains  calcareous  and  ferruginous  shales  and  thin  sheets  of  lime- 
stone, that  are  thickly  covered  with  fossil  bryozoa  and  mollusca.  A  ferruginous 
band  is  often  found,  just  above  the  lower  limestone,  that  contains  fish  teeth  in 
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confliderable  nnmbers,  and  towards  the  lower  end  of  the  city  there  is  a  bond  of 
limestone  made  np  almost  enlirelj  of  the  stems  of  crinoidea  and  fish  teeth.  It 
is  from  six  inches  to  a  foot  or  more  in  thickness,  and  takes  a  good  polish  and 
makes  a  handsome  marble.  Its  position  appears  to  be  about  midwaj  in  the  bed 
of  green  shale.  The  calcareous  shales  near  the  bottom  contain  great  numbers 
of  fossils,  among  which  the  inost  common  are  Spiri/er  bisuicatus,  S.  Leidyt, 
Sp^ri/erina  f^,tr/pl!cata,  Prrxluctm  d^ann,  ZaphrentU  spinuia$a,  Archimedes 
S^caOorana,  Athtfri*  awhujHa.  A.  Rcn/isssii^  and  several  species  of  Lyropora  and 
some  other  species  of  hryozoa. 

The  sandstone  which  is  sometimes  intercalated  at  the  base  of  this  shale  con- 
tains, at  Chester,  casts  of  a  few  small  shells,  of  the  same  species  with  those 
found  in  the  shales.  It  withstands  the  action  of  atmospheric  influences,  appears 
to  become  harder  on  exposure,  and  will  no  doubt  form  a  durable  building  stone. 
At  Cole's  Mill  this  sandstone  is  not  so  massivC;  and  shades  upward  into  a  sandy 
shale.  The  thickest  layers  in  the  lower  part  of  the  bed  are  only  about  one  foot 
in  thickness.  It  may  be  called  the  third  sandstone  of  the  Chester  group,  reck- 
oning from  the  top  downward.  At  Cole's  Mill  it  is  immediately  OTerlaid  by  a 
limestone  which  is  not  fully  exposed,  but  appears  to  be  about  thirty  feet  thick. 
It  is  partly  shaly  and  argillaceous,  and  may  be  considered  as  limestone  No.  4 
of  the  Chester  group.  The  dip  of  the  strata  appears  to  be  nearly  in  the  same 
direction  as  the  trend  of  the  bluffs  from  Chester  to  the  south  line  of  the  county, 
which  is  to  the  southeast;  and  in  following  the  bluffs  down  towards  Liberty,  we 
find  the  lower  limestone  passing  below  the  surface  at  Marys  riyer,  which  is  only 
about  two  miles  below  Cole's  Mill,  making  a  southeasterly  dip  of  about  twenty- 
five  feet  to  the  mile,  the  top  of  the  lower  limestone  being  by  measurement  fifty 
feet  alx)vc  low  water  level  at  the  mill. 

About  a  mile  below  Marys  river  a  section  of  the  bluffs  gives  the  following 
succession  of  strata: 

Calcareons  shales  with  thin  plates  of  brown  limestone,  containing  namer- 
0118  fossils,  among  which  are  Retzia  vera^  Producttu  eUganSj  Athyris  am' 
bigua  and  Spirifer  bisulcatus^  representing  the  lower  part  of  the  upper 
limestone  at  Chester 6  to    8  feet. 

Green  and  brown  shale,  the  lower  part  arenaceous  and  the  upper  argilla- 
ceous, with  a  few  inches  at  the  toj^nearly  black 52    '^ 

Limestone  No.  4,  or  middle  bed  at  Cole's  Mill 30    '* 

Covered  slope  to  the  level  of  the  river 40  to  50    " 

About  a  hundred  yards  below  where  this  section  was  made,  the  upper  lime- 
stone at  Chester  (No.  3)  was  seen  overlying  the  calcareous  shale  that  forms  the 
upper  bed  in  the  above  section. 

At  Manscoc's  place,  two  and  a  half  miles  above  Liberty,  the  bluff  consists 
of  the  following  beds : 
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Sandstones  and  sandy  shales 80  to  90  feet. 

Gray  cherty  limestone,  (No.  2) ^ 25  to  30    " 

Blue  shales,  partly  sandy  in  the  lower  part 40  to  50    *< 

Gray  limestones,  partly  argillaceous  and  concretionary  (No.  3),  or  upper 
bed  at  Chester,  extending  above  the  road  at  the  foot  of  the  bluff 52    '< 

Search  was  made  at  this  locality  for  coal,  some  years  ago,  by  digging  in  the 
blue  shales  above  limestone  No.  3,  but  none  was  found.  The  lower  limestone 
in  the  foregoing  section,  which  is  undoubtedly  the  equivalent  of  the  upper 
limestone  in  the  bluffs  at  Chester,  passes  below  the  surface,  probably  not  far 
from  the  south  line  of  this  county;  for  at  the  crossing  of  the  small  creek  which 
enters  the  Mississippi  at  the  town  of  Liberty,  its  upper  beds  are  only  about 
twenty  feet  above  the  river  level. 

The  following  section  of  the  strata  just  below  Liberty  shows  the  relative 
thickness  and  general  character  of  the  upper  beds  of  this  group: 

Massive  quartzose  sandstone  (conglomerate?) .50  to  60  feet. 

Gray  compact  siliceous  and  argillaceous  limestone  No.  1,  Chester  group..25  to  30  ** 
Shales  and  shaly  sandstone,  with  fossil  plants  Sigillaria^  Stigmaria^  Lepi- 

dodendron^  etc 80  to  90  *' 

Thin  bed  of  limestone  (No.  2) 15  to  18  " 

Massive  sandstone,  presenting  a  speckled  color  when  freshly  broken 40  '' 

Limestone,  upper  bed  at  Chester  (No.  3) 18  to  20  '' 

The  foregoing  sections  will  afford  a  general  idea  of  the  development  and  gen- 
eral character  of  this  group  of  rocks  in  this  county.  It  is  by  far  the  most 
important  division  of  the  Sub-carboniferous  series  developed  in  Southern  Illi- 
nois, both  on  account  of  its  thickness  and  the  extent  of  surface  that  it  occupies. 
It  outcrops  over  a  belt  of  country  from  five  to  ten  miles  in  width,  and  extending 
from  northwest  to  southeast  through  the  whole  extent  of  the  county.  Except 
a  very  small  area  in  the  vicinity  of  Prairie  clu  Rockery  it  underlies  the  entire 
surface  from  the  western  borders  of  the  coal  field  to  the  bluffs  of  the  Mississippi. 
It  crops  out  over  nearly  all  the  upland  in  this  county  between  the  Okaw  and 
the  Mississippi,  and  the  lands  underlaid  by  it  are  generally  covered  with  tim- 
ber, possess  a  somewhat  broken  surface,  but  a  good  soil,  that  is  especially 
adapted  to  the  growth  of  fruit  and  small  grain.  Of  the  six  hundred  feet  or 
more  of  strata  which  comprises  this  group  in  this  county,  more  than  one-half  is 
a  good  building  stone,  and  is  useful  for  nearly  every  purpose  for  which  material 
of  this  kind  is  required. 

The  limestone  No.  2  of  the  series  crops  out  in  the  hills  about  one  mile  due 
north  of  Chester,  though  it  is  but  partially  exposed.  Indications  of  its  pre- 
sence may  also  be  seen  about  the  same  distance  northeast  of  Chester,  just  beyond 
the  top  of  the  ridge  that  intervenes  between  the  river  bluffs  and  Gravel  creek, 
where  the  surface  is  broken  into  sink  holes,  that  indicate  the  presence  of  an 
underlying  limestone.     All  the  upper  divisions  appear  to  thin  out  towards  the 
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northern  part  of  the  county,  and  at  Thompson's  lime  kilns,  on  section  2,  town- 
ship 5,  range  7,  the  limestone  which  appears  to  be  the  equivalent  of  No.  2  or 
No.  3  is  directly  overlaid  by  the  conglomerate  of  the  Coal  Measures.  The 
exposure  of  limestone  here  is  from  fifteen  to  twenty  feet  in  thickness  and  dips 
slightly  to  the  east.  The  beds  vary  in  thickness  from  three  inches  to  two  feet, 
are  compact  and  afford  a  very  good  quick-lime.  This  limestone  resembles  the 
upper  bed  at  Chester,  and  affords  many  of  the  same  species  of  fossils. 

On  Gravel  creek,  on  section  35,  township  6,  range  7,  the  limestone  No.  3  or 
upper  limestone,  in  the  Chester  section,  is  well  exposed,  and  abounds  in  the 
characteristic  fossils  of  this  division,  which  are  Pinna  flahellifoiinis,  Myalxna 
angulata^  Schtzodm  ChestereJisis,  Orthoceras  anvlo-costatmn,  Nautilus  specta-' 
hilis,  H.  sub-glohosusj  N,  Chestercnsis^  AUorisma  davata^  besides  the  common 
brachiojyoda  of  this  group.  The  entire  thickness  of  the  limestone  exposure  is 
about  twenty-five  to  thirty  feet.  It  is  quite  argillaceous  at  this  locality,  though 
some  of  the 'beds  are  burned  for  lime. 

The  fossil  plants  found  in  the  shales  above  limestones  No.  2  are  the  oldest 
relics  of  a  terrestrial  vegetation  yet  found  in  this  State.  They  embrace  the 
following  species  from  this  county :  Knorrhia  imbricata,  Stignxaria  reticulata, 
S.  minor,  aS.  steUata,  and  an  undetermined  species  of  Lepidodendron,  Several 
additional  species  have  been  obtained  from  these  shales  in  Pope  county.  It  is 
somewhat  remarkable  that  these  fossils  are  all  referable  to  European  carbonif- 
erous species,  and  goes  to  show  a  very  wide  geographical  range  of  species  in  the 
carboniferous  era,  if  this  reference  is  correct. 

The  Chester  group  occupies  the  uplands  between  Prairie  du  Rocher  and 
Ked-bud,  and  exposures  are  met  with  on  all  the  small  streams.  The  bluff  at 
the  village  of  Prairie  du  Rocher  is  composed  of  the  massive  gray  limestones  of 
the  St.  Louis  group,  but  before  reaching  the  general  level  of  the  adjacent 
country  we  pass  over  the  lower  sandstone  of  the  Chester  group,  and  the  lime- 
stones and  shales  of  the  higher  beds  are  found  exposed  on  all  the  small  streams 
between  the  river  bluffs  and  Red-bud.  Four  miles  northeast  of  Prairie  du 
Rocher  the  lower  limestone  (No.  5)  is  exposed  on  a  small  creek.  The  beds  are 
alternately  buff  and  gray  in  color,  and  contain  the  characteristic  fossils  of  this 
group.  The  exposed  portion  of  the  bed  does  not  exceed  twenty-five  or  thirty 
feet  in  thickness.  In  the  bed  of  Horse  creek,  near  the  bridge,  some  massive 
layers  of  brown  limestone  are  exposed,  which  perhaps  belong  to  the  same  bed. 
When  we  first  visited  this  portion  of  the  county,  in  1858,  we  found  that  a  shafl 
had  been  sunk  a  half  mile  north  of  Red-bud  to  the  depth  of  seventy-seven  feet, 
in  search  of  coal.     The  following  beds  were  passed  through  in  this  shaft: 

Surface  clay 18  feet. 

Qraj  limestone,  containing  characteristic  fossils  of  the  Chester  group 13    '^ 

Clay  shale 46    '* 
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This  eliaft  appears  to  have  commenced  about  the  horizon  of  limestone  No.  3 
and  penetrated  forty-six  feet  in  the  argillaceous  shale  below.  At  Yogus'  Mill 
there  was  an  exposure  of  ten  feet  of  argillaceous  limestone  above  the  beds 
passed  through  in  the  shaft  that  contained  some  of  the  same  fossils  found  in 
limestone  No.  3,  on  Gravel  creek;  and  above  this,  in  a  neighboring  field,  we 
found  partial  exposures  of  brown  shalj  limestone,  with  bands  of  argillaceous 
iron  ore,  containing  Archimeded,  Orthoceratites,  etc.  As  .the  shaft  above 
named  was  commenced  at  a  horizon  at  least  two  or  three  hundred  feet  below 
the  Coal  Measures,  we  informed  the  proprietor  that  there  was  no  probable 
chance  of  finding  coal  by  going  to  a  greater  depth,  and  the  undertaking  was 
consequently  abandoned. 

During  the  formation  of  this  group  of  strata,  the  ocean  in  which  its  material 
was  deposited  must  have  been  subjected  to  various  abrupt  changes  in  the  pre- 
vailing conditions;  and  was  the  receptacle  of  a  great  amount  of  sedimentary 
material,  both  sandy  and  argillaceous,  which  sediments  now  constitute  a  con- 
siderable portion  of  the  limestones,  as  well  as  all  the  sandstones  and  shales  that 
alternate  with  them  and  comprise  more  than  one  half  the  entire  thickness 
of  the  group.  It  commences  at  the  base  with  an  accumulation  of  sand  more 
than  a  hundred  feet  in  thickness,  which  contains  no  trace  of  organic  life,  and 
scarcely  any  other  mineral  matter,  except  the  brown  oxyd  of  iron  that  seems  to 
form  the  cementing  material,  and  this  constitutes  the  lower  sandstone.  Above 
this  we  have  the  lower  limestone  probably  a  hundred  and  fifty  feet  thick,  a 
considerable  portion  of  which  is  a  tolerably  pure  carbonate  of  lime,  and  ha8 
been  formed  in  part  by  the  exuvise  of  shell  fishes  and  the  crinoidse,  and  other 
radiat*,  that  swarmed  in  countless  numbers  in  the  ocean  at  this  period,  and  in 
part  by  the  carbonate  of  lime  precipitated  from  the  marine  waters,  so  as 
U>  serve  as  a  cement  to  the  animal  remains,  and  thus  form  the  purest  limestones 
of  the  mass.  But  during  the  formation  of  this  limestone  we  find  the  frequent 
introduction  of  argillaceous  sediments,  or  mud,  which  formed  the  thin  layers 
of  clay  shale,  that  separate  the  limestone  strata. 

But  finally  the  conditions  change  completely,  and  we  observe  at  one  locality 
accumulations  of  sand  forming  a  second  sandstone,  and  at  another  we  find  the 
sand  replaced  by  a  calcareous  mud,  giving  origin  to  calcareo-argillaceous  shales. 
These  conditions  alternate  throughout  the  whole  mass,  the  sediments  becoming 
more  abundant  towards  the  top  of  the  series,  forming  the  greatest  proportion 
of  the  strata,  and  imparting  a  siliceous  and  argillaceous  character  to  the  lime- 
stones themselves.  The  upper  part  of  the  group  merges  into  the  conglomerate 
sandstone  of  the  Coal  Measures  so  completely,  that  it  is  often  difficult  to  define 
the  line  which 'separates  them,  and  hence  Dr.  D.  D.  Owen  regarded  the  whole 
group  as  the  stratigraphical  equivalent  of  the  Millstone  grit  of  the  British 
geologists.     The  teeth  and  spines  of  sixteen  species  of  fishes  have  been  found 
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in  the  calcareom  beds  of  the  Chester  group.  Dearly  M  of  which  were  found  in 
this  countT.  They  will  be  found  described  and  &nired  in  the  second  Tolume  of 
this  report. 

St.  Louin  Limaton^. — The  outcrop  of  this  limestone  in  this  county  is  con- 
fined to  the  river  bluffs  in  the  northwest  part  of  the  county,  commencing  at  the 
line  separating  Randolph  from  Monroe  county,  and  extending  down  about  two 
miles  below  the  old  village  of  Pnitrie  du  Rocker.  The  entire  length  of  the 
outcrop  alone;  the  bluff  is  about  five  miles.  Just  below  the  county  line  this 
limestone  forms  a  bold  perpendicular  cliff  a  hundred  feet  or  more  in  height, 
with  a  steep  talus  at  the  foot,  and  it  is  probable  that  nearly  the  whole  thickness 
of  the  bed  is  al>ove  the  surface  at  this  point,  or  at  least  two  hundred  feet  of  its 
upper  part.  The  dip  of  the  strata  carries  thb  whole  thickness  below  the  sur- 
face about  five  miles  below  the  north  line  of  the  county,  where  it  is  succeeded 
by  the  lower  Chester  sandstone. 

At  the  village  of  Prairie  du  Bocher  the  escarpment  of  this  limestone  meas- 
ures about  one  hundred  feet  in  thickness  above  the  level  of  the  road  in  the  village. 
The  upper  layers  are  thin  bedded  and  cherty.  but  towards  the  base  of  the  bluff, 
the  rock  is  more  massive^  affording  some  strata  two  feet  in  thickness.  Some  of 
the  beds  are  quite  arenaceous,  and  others  are  separated  by  partings  of  buff 
colored  shale.  One  mile  and  a  half  above  the  village  the  lower  part  of  the 
limestone  is  amorphous  in  its  character,  presenting  only  indistinct  lines  of  bed- 
ding. Some  of  the  beds  in  the  vicinity  of  the  village  are  fine  grained,  compact, 
and  appear  to  be  a  nearly  pure  carbonate  of  lime,  and  could  be  easily  burned 
into  quick  lime. 

The  foifsils  obtained  from  this  limestone  near  the  village  were  Lithottrotum 
Canadenxe.  Ilemipronites  crenijftria,  Sjnrifer  Keokuk,  and  Platycrinus  Pratie- 
nanus.  The  first  named  species  would  suffice  to  determine  the  geological 
horizon  of  the  bed,  if  no  others  were  obtained  from  it.  It  characterizes  this 
limestone  at  nearly  every  locality  where  it  is  exposed,  from  Iowa  to  Alabama, 
and  has  never  yet,  so  far  as  we  know,  been  found  in  any  other  division  of  the 
Sub  carboniferous  series. 

This  limestone  will  furnish  an  inexhaustible  supply  of  good  building  stone 
and  limestone  for  lime,  while  some  of  the  thin  arenaceous  beds  in  the  upper 
part  will  make  good  flag  stones.  In  the  adjoining  counties  of  Monroe  and  St. 
Clair,  there  is  a  bed  of  hydraulic  limestone  near  the  junction  of  the  St.  Louis 
with  the  Keokuk  group,  and  if  it  is  developed  here,  would  be  found  at  the  base 
of  the  bluff,  near  the  north  line  of  the  county.  Its  position  at  localities  farther 
north,  is  immediately  above  the  geodiferous  shales  of  the  Keokuk  group. 
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Economical  Geology. 

Soils. — ^The  uplands  in  this  county  possess  considerable  variety  in  their  soils, 
in  part  due  perhaps  to  the  present  configuration  of  the  surface,  and  in  part  to 
the  lithological  characters  of  the  underlying  strata.  Where  the  lands  are  tol- 
erably level  the  organic  matter  has  been  more  generally  retained,  and  the  soil  is 
usually  chocolate  colored,  and  contains  a  considerable  amount  of  decomposed 
vegetable  matter.  Where  the  surface  is  broken  the  vegetable  matters  are 
washed  down  into  the  valleys  by  the  rains,  and  the  soil  is  usually  of  a  light 
brown  or  buff  color,  with  a  comparatively  small  per  cent,  of  organic  matter. 
The  sub-soil  is  generally  a  yellow  clay,  which,  when  brought  to  the  surface, 
makes  a  strong  and  productive  soil.  Where  the  lands  are  underlaid  by  the 
sandstones  and  sandy  shales  of  the  Chester  group  and  the  conglomerate,  there 
is  a  considerable  amount  of  sand  in  the  soil,  giving  a  warm  dry  soil  that  is 
easily  worked  and  very  productive.  Along  the  river  bluffs  the  soil  is  formed 
from  the  loess,  and  is  a  rich  sandy  loam  often  of  great  depth,  and  is  preferable 
to  any  other  in  the  county  for  the  cultivation  of  fruit,  and  especially  the  vine. 
Where  the  underlying  rocks  are  argillaceous,  we  find  a  stiff  clay  soil,  which 
retains  a  superabundance  of  water  in  the  spring,  and  suffers  most  from  drouth 
during  the  dry  seasons.  But  throughout  the  uplands  in  this  county,  wherever 
the  surface  is  sufficiently  level  to  be  readily  cultivated  with  the  plow,  the  soil 
is  found  to  yield  good  crops  of  corn,  wheat,  oats,  barley,  castor  beans,  tobacco, 
and  even  cotton  may  be  grown  here  when  the  season  is  favorable  for  maturing  it. 

The  lower  extremity  of  the  American  Bottom  forms  a  belt  of  alluvial  land 
in  the  northwestern  part  of  this  county,  about  twenty  miles  in  length,  and  from 
three  to  six  miles  in  breadth,  and  embraces  an  area  of  nearly  one  hundred  square 
miles  in  extent.  The  soil  of  this  bottom  consists  of  sand  and  clay  deposited, 
in  part,  from  the  waters  of  the  Mississippi  during  the  periods  of  overflow, 
intermingled  with  a  large  per  cent,  of  vegetable  mould,  from  the  growth  and 
decomposition  of  the  vegetable  matter  that  grows  upon  the  surface.  It  is  one 
of  the  most  productive  tracts  of  alluvial  soil  in  the  west,  and  is  not  excelled  in 
its  productive  capacity,  even  by  the  far-famed  bottom  lands  of  the  Miami. 
They  are,  beyond  doubt,  the  most  fertile  lands  in  the  county,  but  they  are  sub- 
ject to  occasional  overflow  from  the  annual  floods  of  the  Mississippi,  which 
detracts  materially  from  their  value  for  cultivation.  The  old  town  of  Kaskas- 
kia,  the  first  point  settled  in  the  State,  and  the  oldest  settlement  in  the  valley 
of  the  Mississippi,  is  situated  on  this  bottom  near  its  southern  extremity.  It 
was  the  seat  of  government  for  the  Northwest  Territory  for  many  years,  and 
the  headquarters  for  the  mining  and  trading  expeditions  of  the  early  French 
settlers.  For  the  last  few  years  it  has  been  gradually  'declining,  and  is  no 
longer  a  point  of  any  commercial  importance. 
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In  itfl  original  condition  this  bottom  was  in  good  part  covered  with  a  heavy 
growth  of  timber,  interspersed  with  small  bottom  prairies.  These  timbered 
lands  are  by  far  the  most  valuable  in  the  county,  and  sustain  a  growth  of  black 
and  white  walnut,  sugar  maple,  hackberry,  pecan,  ash,  elm,  linden,  hickory, 
and  two  or  three  varieties  of  oak. 

Building  Stone. — ^This  county  has  an  abundant  supply  of  good  building  stone, 
not  only  sufficient  for  the  demand  at  home,  but  enough  to  supply  the  whole  State 
for  centuries  to  come,  if  it  could  be  properly  distributed.  The  St.  Louis  limestone, 
which,  in  the  northwest  corner  of  the  county,  is  at  least  two  hundred  feet  in 
thickness,  could  all  be  made  available  for  economical  purposes,  and  will  furnbh 
suitable  material  for  the  heaviest  masonry,  as  well  as  for  outside  and  foundation 
walls  for  dwellings,  flagstones,  etc.  The  lower  sandstone  of  the  Chester  group, 
more  than  a  hundred  feet  in  thickness,  is  an  excellent  freestone,  can  be  sawed 
or  cut  easily  when  freshly  quarried,  and  hardens  on  exposure.  The  other  sand- 
stones of  this  group  will  all  furnish  more  or  less  building  material  and  flag- 
stones. 

The  lower  limestone  of  the  Chester  group,  a  hundred  and  fifty  feet  in  thick- 
ness, is  nearly  all  fit  for  foundation  walls,  and  some  of  the  beds  dress  well  and 
furnish  a  good  material  for  architectural  purposes.  The  upper  part  of  lime- 
stone No.  3,  of  this  group,  is  a  granular  semi-crystalline  limestone,  that  dresses 
easily  and  makes  a  handsome  cutstone  for  caps  and  sills  and  outside  walls  for 
fine  buildings.  The  fire-proof  building  for  a  clerk's  office  in  the  city  of  Chester 
is  built  of  this  limestone.  The  two  upper  limestones  of  this  group  afford  a  good 
material  for  rough  walls,  but  they  appear  to  be  more  siliceous  than  the  lower 
limestones  and  are  too  hard  to  bo  cut  readily. 

The  conglomerate  sandstone  at  the  base  of  the  Coal  Measures  outcrops  through 
the  central  portions  of  the  county,  and  will  afford  a  tolerable  good  material  for 
rough  walls,  and  some  good  flagstones.  However,  it  requires  more  care  in 
selecting  than  is  necessary  with  the  lower  sandstones,  because  it  is  liable  to 
crumble,  on  exposure  to  the  atmosphere;  and  where  it  does  so  on  a  naturally 
exposed  surface,  it  should  never  be  used  as  a  building  stone.  A  rock  that  does 
not  stand  exposure  in  the  outcrop  without  crumbling,  should  never  be  relied  on 
as  a  building  stone;  but  if  it  presents  sharp  angles  and  a  hard  surface  at  the 
natural  exposure,  it  may  generally  be  relied  on  in  the  wall. 

In  the  northeastern  and  east<^rn  portions  of  the  county,  where  the  surface  is 
underlaid  by  the  Coal  Measures,  good  building  stone  is  not  abundant.  Tl^e 
limestones  that  overlie  the  coal  scams  furnish  some  material  that  will  answer 
for  rough  walls,  but  they  are  often  argillaceous;  and  when  they  are  so,  they 
frequently  crumble,  on  exposure  to  the  atmosphere.  The  limestone  over  the 
Belleville  coal  at  Pope's  bank,  and  various  other  localities  in  the  vicinity  of 
Sparta,  is  a  dark  bluish-gray  limestone,  somewhat  argillaceous,  but  b  said  to 
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Black  readily  when  burned.  It  is  from  three  to  six  feet  thick.  The  micaceous 
sandstone  above  this  is  rarely  exposed  in  this  part  of  the  county,  and  no  very 
definite  opinion  could  be  formed  as  to  its  fitness  for  building  purposes;  but  it 
seemed  to  be  too  soft  to  be  of  much  value. 

Lim^istone  for  Lime, — By  far  the  best  material  for  the  manufacture  of  quick- 
lime, in  this  county,  may  be  obtained  from  the  St.  Louis  limestone^  in  the 
vicinity  of  Prairie  du  Rocker.  Indeed  this  limestone  is  not  surpassed  by  any 
calcareous  deposit  in  the  Mississippi  valley  for  the  production  of  a  superior 
quality  of  lime;  and  the  Alton  lime,  which  is  made  from  this  limestone,  has  an 
excellent  reputation  wherever  it  has  been  used.  Some  of  the  most  calcareous 
beds  of  the  lower  Chester  limestone,  as  well  as  the  upper  beds  of  No.  3,  of  the 
same  group,  are  used  for  this  purpose,  and  afford  lime  of  a  fair  quality.  On 
Gravel  creek  and  at  Thompson's  quarries,  on  Nine-mile  creek,  the  limestone 
used  for  this  purpose  is  obtained  from  No.  3,  and  it  appears  to  answer  very 
well  for  this  purpose,  and  affords  a  supply  for  the  eastern  and  northeastern 
portions  of  the  county. 

Claya, — Both  the  coal  seams  in  this  county  are  underlaid  by  beds  of  fire  clay, 
which,  at  some  points,  will  perhaps  prove  to  be  valuable,  though  at  the  expo- 
sures in  the  vicinity  of  Sparta,  the  only  point  where  we  had  an  opportunity  to 
examine  them,  they  did  not  seem  to  be  sufficiently  pure  for  the  manufacture  of 
fire  brick.  Clays  suitable  for  the  manufacture  of  common  brick  may  be  ob- 
tained from  the  sub-soil  of  the  uplands  anywhere,  and  nearly  every  farmer,  if 
he  chooses,  may  manufacture  all  the  bricks  he  requires  on  his  own  premises. 

Coal. — Bituminous  coal  is  by  far  the  most  valuable  and  important  mineral 
deposit  in  this  county,  and  one  that  is  destined  at  no  very  distant  period,  to 
exercise  a  very  decided  influence  on  its  economical  interests.  Unfortunately 
for  the  early  development  of  this  great  element  of  material  wealth  in  this 
county,  the  deposit  is  so  remote  from  any  accessible  highway,  that  the  cost  of 
transportation  has  hitherto  prevented  the  working  of  these  mines,  except  to 
supply  the  neighborhood  demand  for  coal.  From  what  has  already  been  said 
in  regard  to  the  Coal  Measures  of  this  county  it  will  be  remembered  that  there 
are  two  seams  of  coal  outcroping  here,  the  lower  one  varying  in  thickness  from 
two  to  four  feet,  and  the  upper  one  averaging  about  six  feet.  This  upper  seam 
underlies  about  two  and  a  half  townships  in  the  eastern  and  northeastern  por- 
tions of  the  county,  comprising  the  eastern  part  of  township  6  south,  range  5 
west,  and  nearly  the  whole  of  township  5  south,  range  5  west;  the  whole  of 
township  4  south,  range  5  west,  and  the  eastern  part  of  township  4  south, 
range  6  west.  Its  outcrop  crosses  Marys  river  on  section  28,  township  5  south, 
range  5  west,  and  from  this  point  it  trends  off  northwest  to  the  north  line  of 
the  county.     The  lower  seam  underlies  probably  a  greater  surface  than  the 
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upper  one,  but  it  is  not  so  regularly  developed,  and  is  much  thinner,  seldom 
exceeding  two  or  three  feet  in  thickness. 

The  miner's  estimate  of  the  yield  of  a  coal  seam  is  one  million  of  tons  to  the 
square  mile,  for  every  foot  in  thickness  of  the  seam,  and  consequently  the  yield 
of  the  upper  seam  would  be  about  six  million  tons  of  coal  to  every  section  of 
land  which  it  underlies.  The  yield  of  the  lower  seam  would  be  about  two  and 
a  half  million  tons  to  the  square  mile,  making  an  aggregate  of  eight  and  a  half 
million  tons  of  coal  to  every  'section  of  land  that  is  underlaid  by  these  two 
seams. 

The  question  now  arises,  what  is  wanting  to  make  this  large  deposit  of  mineral 
wealth  at  once  available  and  subservient  to  the  development  of  the  industrial 
interests  of  Randolph  county  ?  I  answer,  a  cheaper  means  of  transportation 
from  this  coal  region  to  the  Mississippi  river.  When  once  the  Mississippi  is 
reached  by  a  railroad  from  these  mines,  the  entire  southern  market  is  opened 
for  their  products,  as  well  as  the  constantly  increasing  home  market  for  steam 
fuel  at  your  own  wharves.  The  favorable  position  of  this  county  on  the  Mis- 
sissippi, below  all  impediments  to  navigation,  gives  this  a  decided  advan- 
tage over  any  coal  region  in  more  northern  portions  of  the  State,  and  the 
home  market  for  the  supply  of  the  steamers  that  are  almost  hourly  pass- 
ing your  wharves  would  be  far  more  important  thj^n  at  any  point  above 
St.  Louis.  These  considerations  should  stimulate  the  citizens  of  Randolph 
county  to  an  energetic  movement  looking  towards  the  early  development  of  this 
great  natural  resource  of  material  wealth,  which  has  been  so  bountifully 
bestowed  upon  them. 

The  construction  of  a  railroad  from  Chester  to  the  coal  region,  a  distance  of 
only  about  fifteen  to  twenty  miles,  and  over  a  country  presenting  no  natural 
impediments  to  the  cheap  construction  of  such  a  road,  but,  on  the  contrary, 
abounding  in  stone  for  the  construction  of  culverts,  and  timber  for  ties  and 
bridges,  would  give  a  decided  impetus  to  every  branch  of  industry  that  would 
be  felt  throughout  the  county.  The  building  of  such  a  road  would  at  once 
quadruple  the  value  of  all  the  coal  lands  in  the  county,  it  would  stimulate 
manufactures,  induce  immigration  and  add  greatly  to  the  general  wealth  and 
prosperity  of  the  county,  and  make  available  the  mineral  resources  that  are 
now  comparatively  valueless  for  the  want  of  cheap  transportation  to  a  good 
market.  A  road  has  been  recently  surveyed  from  St.  Louis  to  Cairo,  intersect- 
ing these  coal  lands  in  Randolph  county,  which,  if  completed,  would  open  a 
market  for  these  coals  at  Cairo;  but  it  is  questionable  whether  this  road,  if 
built,  would  be  as  beneficial  to  the  industrial  interests  of  this  county  as  a  road 
directly  from  the  coal  lands  to  the  Mississippi  river.  For  a  qualitative  analysis 
of  the  coals  of  this  county,  see  Dr.  Blaney's  report,  in  a  former  chapter. 
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ST.  CLAIR    COUNTY. 

This  county  comprises  a  enperficial  area  of  a  little  more  than  eighteen 
townships,  or  about  six  hundred  and  fifty  square  miles.  It  is  bounded  on  the 
north  by  Madison  county,  on  the  east  by  Clinton  and  Washington  counties,  on 
the  south  by  Eandolph  and  Monroe  counties,  and  on  the  west  by  Monroe  county 
and  the  Mississippi  river.  The  surface  of  the  county  is  generally  rolling,  and 
in  the  vicinity  of  the  river  blufis  it  becomes  broken  and  hilly.  Between  the 
bluffs  and  the  river,  there  is  a  belt  of  alluvial  bottom  land  from  six  to  eight 
miles  in  width.  The  soil  upon  this  bottom,  wherever  it  is  sufficiently  elevated 
to  be  susceptible  of  cultivation,  is  a  deep  sandy  loam,  exceedingly  fertile,  and 
was  originally  in  part  covered  by  a  very  heavy  growth  of  timber.  The  lands 
upon  this  alluvial  belt  are  not  surpassed  in  fertility  by  any  in  the  west,  and  a 
large  area,  contiguous  to  East  St.  Louis,  is  devoted  to  growing  vegetables  for 
the  St.  Louis  market.  The  principal  varieties  of  timber  on  the  bottom  lands  of 
this  county  are  the  same  as  those  already  enumerated  in  the  foregoing  report 
on  the  adjoining  county  of  Eandolph. 

The  uplands  are  generally  elevated  from  one  hundred  and  fifty  to  two  hun- 
pred  feet  above  the  level  of  the  Mississippi,  and  are  beautifully  diversified  with 
prairie  and  timber.  The  prairies  are  generally  of  small  size,  and  are  mostly 
restricted  to  the  central  and  eastern  portions  of  the  county.  The  varieties  of 
timber  noticed  on  the  uplands  are  black,  white  and  red  oak,  pig-nut  and  shell- 
bark  hickory,  black  and  white  walnut,  olm,  linden,  hackberry,  sugar  maple, 
honey  locust,  wild  cherry,  red-bud  and  sassafras.  Two  varieties  of  the  wild 
grape  flourish  luxuriantly  on  the  timbered  lands  in  this  county.  The  summer 
grape  (  Vitis  mstivdUs)  abounds  in  the  groves  upon  the  uplands,  and  the  winter 
or  frost  grape  (  Vitis  cordifolxa)  is  equally  abundant  in  the  timbered  lands  of  the 
Mississippi  bottom,  and  along  the  smaller  streams.  The  abundant  and  luxu- 
riant growth  of  the  wild  or  native  vines  in  this  county  may  be  regarded  as  a 
certain  indication  of  the  adaptability  of  the  soil  to  the  cultivation  of  the  finer 
varieties  of  grapes,  and  for  the  production  of  a  fine  quality  of  native  wine,  and 
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the  uniform  success  witb  whicb  some  of  the  hest  varieties  of  grapes  have  heen 
grown  in  this  and  the  adjoining  county  of  Monroe,  by  the  industrious  German 
population  of  these  counties,  gives  abundant  assurance  of  the  eventual  success 
of  this  most  important  and  profitable  branch  of  horticulture.  The  Catawba 
grape  has  been  grown  for  several  years  with  tolerable  success,  though  it  is  more 
subject  to  mildew  here  than  two  degrees  further  north,  where  it  has  been 
grown  successfully  for  five  or  six  years,  without  any  serious  loss  from  this  cause. 
It  will  probably  be  found  that  some  other  varieties,  such  as  Norton's  Virginia, 
Concord  and  Delaware,  will  prove  to  be  better  adapted  to  the  soil  and  climate 
of  Southern  Illinois  than  the  Catawba.  Fruits  of  all  kinds  adapted  to  a  tem- 
perate climate  may  be  successfully  grown  in  this  county,  especially  in  the 
vicinity  of  the  river  blufiig,  and  its  proximity  to  St.  Louis  renders  this  a  very 
desirable  location  for  those  desirous  of  engaging  in  this  delightful  pursuit. 

The  principal  streams  in  the  interior  of  this  county  are  the  Okaw  or  Kas- 
kaskia  river,  which  intersects  the  southeastern  portion  of  the  county,  and 
Richland  and  Silver  creeks,  that  empty  into  it  on  the  north,  and  Mud  creek  on 
the  south.  Cahokia  creek  also  intersects  the  northwestern  portion  of  the 
county,  and  empties  into  the  Mississippi  nearly  opposite  St.  Louis.  These 
streams  generally  have  their  course  in  the  Quaternary  deposits,  and  exhibit 
bat  rarely  good  exposures  of  the  stratified  rocks,  except  along  the  bluffs  of  the 
Mississippi.  By  the  aid  of  artificial  sections,  however,  which  have  been 
obtained  in  various  parts  of  the  county,  from  the  shafts  and  borings  that  have 
been  made  down  to  the  Belleville  coal  seam,  we  have  been  able  to  obtain  a 
correct  idea  in  regard  to  the  character  of  the  strata  that  are  deeply  hidden 
beneath  the  surface,  in  the  central  and  eastern  portions  of  the  county.  It  is 
very  important  that  a  journal  should  be  kept  at  every  shaft  or  boring  made  in 
any  portion  of  the  State,  as  in  that  way  much  valuable  scientific  knowledge 
may  be  obtained,  that  can  be  secured  in  no  other  way. 

The  geological  formations  that  appear  above  the  surface  in  this  county  com- 
prise the  usual  Quaternary  deposits,  the  lower  three  hundred  feet  or  more  of 
the  Coal  Measures,  and  about  three  hundred  feet  of  the  upper  portion  of  the 
Sub-carboniferous  limestone.  In  the  Quaternary  deposits  we  include  all  the 
surface  deposits  of  marl,  clay,  sand  and  gravel,  which  are  spread  over  the  entire 
surface  of  the  county,  to  the  depth  of  from  twenty  to  one  hundred  and  fifty 
feet.  It  includes  the  alluvial  beds  of  the  Mississippi  bottoms,  the  marly 
clays  and  sands  of  the  loess  that  caps  the  river  bluffs,  and  the  heavy  deposits 
of  clay,  sand  and  gravel,  that  cover  the  stratified  rocks  in  the  central  and  east- 
em  portions  of  the  county,  to  the  depth  of  fifty  to  one  hundred  and  twenty  feet. 
These  deposits  are  comparatively  of  recent  origin,  and  have  accumulated  since 
the  appearance  upon  the  earth  of  many  of  the  existing  forms  of  animal  life. 
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The  alluvial  deposits  are  mainly  due  to  the  currents  of  the  river,  and  the 
sands  and  fine  mud  of  which  they  are  composed  have  heen  deposited  in  part  by 
river  currents,  and  in  part  derived  from  the  material  washed  down  by  the  rains 
from  the  adjacent  highlands.  This  is  the  most  recent  or  last  formed  division  of 
the  Quaternary.  The  loess  is  a  deposit  of  marly  sand  that  is  found  along  the 
river  bluffs  in  this  county,  which  is  of  variable  thickness,  sometimes  as  much  as 
fifty  or  sixty  feet  on  the  western  slope  of  the  bluffs,  but  thins  out  rapidly  as 
the  level  of  the  adjacent  highlands  is  approached.  Fine  sections,  forty  feet  or 
more  in  height,  may  be  seen  in  the  railroad  cuts  in  the  vicinity  of  Caseyville, 
where  this  deposit  presents  its  usual  appearance,  and  is  filled  with  fossil  shells. 
From  its  position  on  the  slope  of  the  river  bluffs,  and  from  the  fact  that  it  forms 
mounds  of  considerable  height  on  the  Mississippi  bottoms,  it  seems  probable 
that  it  was  accumulated  when  the  present  valley  of  the  river  was  occupied  by 
a  chain  of  lakes,  the  waters  of  which  filled  it  nearly  to  the  height  of  the  adja- 
cent highlands,  and  that  it  was  originally  spread  over  the  whole  surface  of  the 
valley.  A  considerable  portion  of  it  was  no  doubt  removed  during  the  drainage 
of  the  valley  by  the  gradual  elevation  of  the  surface,  and  other  portions  have 
been  subsequently  removed  by  the  action  of  river  currents. 

The  drift  clays,  sands,  and  gravel  beds  which  cover  the  highlands  generally 
are  quite  unlike  either  of  the  divisions  of  this  formation  already  described,  and 
have  resulted  from  very  different  condrtions,  for  the  details  of  which  the  reader 
is  referred  to  a  subsequent  chapter  on  the  general  character  of  the  drift 
deposits  of  this  State.  They  were,  no  doubt,  accumulated  when  the  whole  sur- 
face was  under  water,  and  as  the  surface  of  the  underlying  rocks  had  in  many 
places  been  eroded  into  valleys,  they  were  subsequently  filled  with  this  material, 
and  it  is  therefore  considerably  thicker  at  some  localities  than  at  others,  even 
where  the  surface  level  is  the  same.  We  usually  find  at  the  base  of  the  drift 
deposits  a  bed  of  blue,  plastic  clay,  containing  sometimes  small  pebbles,  at 
other  localities  there  are  stratified  sands  below  the  clay,  that  form  the  lowest  beds 
of  the  deposit.  At  the  Alma  shaft,  two  miles  west  of  O'Fallon,  this  deposit  is 
seventy  feet  thick,  but  no  account  of  the  variation  of  the  material  in  different 
parts  of  the  bed  hasbeen  preserved.  At  the  Summerfield  shaft  the  drift  clays 
were  but  thirty-five  feet  thick,  and  in  the  vicinity  of  Athens  it  was  found  to  be 
fifty  feet,  and  consisted  of  clay  and  sand,  with  rounded  boulders  at  the  bottom. 
On  the  northwest  quarter  of  section  20,  township  1  south,  range  6  west,  the  fol- 
lowing beds  were  passed  through  in  sinking  a  well,  according  to  the  notes  of 
Mr.  Engelmann  : 

Soil  and  jellow  clay 14  feet. 

Reddish  brown  gravel  and  sand  in  layers  growing  finer  below 28     ** 

Blue  clay 83     '< 
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This  makes  an  aggregate  of  one  hundred  and  twentj-fiye  feet  of  drift  at  this 
locality.  At  the  Mascoutah  shaft  the  drift  was  found  to  be  eightj-two  feet 
thick,  showing  the  following  divisions : 

Soil  and  clay ~ 20  feet* 

Quicksand - 6    " 

Blae,  graj  and  reddish  clay ^ ....50    *' 

Coarse  quick  sand  with  bits  of  wood 6     ^* 

At  the  shaft  near  Urbana  the  drift  was  found  to  be  only  forty-five  feet,  but 
no  record  was  preserved  of  the  different  materials  of  which  it  was  composed. 
From  these  sections  it  will  be  seen  that  it  varies  in  thickness,  in  different  parts 
of  the  county,  from  thirty-five  to  one  hundred  and  twenty-five  feet,  and  may  be 
even  thicker  than  that  at  some  points.  Boulders  of  any  considerable  size  are 
rarely  met  with  in  this  county,  and  the  deposit  consists,  for  the  most  part,  of 
fine  sand,  clay  and  gravel,  and  usually  presents  some  traces  of  an  imperfect 
stratification. 

Coal  Measures. — This  formation,  as  it  is  developed  in  this  county,  comprises 
a  thickness  of  about  three  hundred  feet  of  the  lower  part  of  the  coal  series,  em- 
bracing the  horizon  of  five  coal  seams,  only  two  of  which,  however,  appear  to  be 
of  economical  value  at  the  present  time.  These  measures  underlie  fully  three- 
fourths  of  the  entire  surface  of  the  county,  embracing  all  the  central  and  eastern 
portions.  The  western  boundary  of  the  Coal  Measures  intersects  the  river 
bluffs  about  two  miles  below  Centreville  Station,  on  the  Belleville  and  St  Louis 
Railroad,  and  from  that  south  to  a  point  two  miles  south  of  the  town  of  Centre- 
ville, and  thence  with  a  southeasterly  trend  it  crosses  the  Okaw  near  Tamaroa. 
Northward  from  the  point  where  the  boundary  line  intersects  the  bluffs,  it  fol- 
lows the  course  of  the  bluffs  in  a  northeasterly  direction  to  the  south  line  of 
Madison  county,  just  north  of  the  village  of  Casey ville.  All  that  portion  of 
the  county  lying  east  of  this  line  is  underlaid  by  these  measures,  and  at  nearly 
every  locality  examined  they  contain  valuable  deposits  of  coal.  The  thickest 
coal  seam  outcrops  in  the  river  bluff  and  along  the  western  borders  of  the  Coal 
Measures  in  the  southwestern  portion  of  the  county.  The  dip,  though  very 
moderate,  is  in  an  easterly  direction,  and  in  consequence  the  coal  lies  deepest 
below  the  surface  in  the  eastern  portion  of  the  county.  The  following  section 
of  the  measures  containing  coal,  in  this  county,  is  compiled  in  part  from  the 
shafts  sunk  in  the  east  part  of  the  county,  and  in  part  from  the  natural  outcrop 
of  the  strata  that  are  found  along  the  river  bluffs.  They  comprise  the  following 
beds,  commencing  with  those  passed  through  in  the  shaft  at  Summerfield,  in  the 
northeast  corner  of  the  county,  which  afford  the  following  section,  commencing 
immediately  below  the  drift  clays : 


set,  0 

in. 
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"     0 

<*     0 

"     0 

"     4 

"     0 

"     0 

"     0 

"     3 

**     8 

*'     0 
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"     0 

"     0 

"     0 

"     0 
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Bitamhious  shale  (No.  3  coal?) 3  feet,  0 

Fire  claj 0 

Gray  shale  and  sandstone 35 

Hard  limestone  (fossiliferous) 5 

Sandstones  and  shales 90 

Coal  No.  2? ^ 0 

Conglomerate,  with  ferruginous  pebbles 4 

Fire  clay 1 

Clay  shale  (soapstone) 10  to  12 

Coal 0 

Fire  clay :,^ „..  0 

Gray  shales 20 

Limestone 4 

Gray  and  variegated  shales 35 

Limestone 8 

Black  and  gray  shales ^ ^ 25 

Coal  No.  1  C? 4 

If  the  coal  seam  worked  at  Summerfield  is  really  No.  1  C,  there  is  a  remarka- 
ble thickening  of  the  shales  between  it  and  the  limestone  that  ordinarily  forms 
the  roof  to  the  coal;  and  the  coal  itself  is  considerably  thinner  than  its  average 
thickness  in  this  and  the  adjoining  counties,  and  is  harder  and  more  impregnated 
with  the  snlphuret  of  iron,  and  in  that  respect  it  is  more  like  coal  No.  1  B. 
Judging  only  from  the  lithological  character  of  the  lower  beds  in  the  above 
section,  we  should  be  inclined  to  regard  the  Summerfield  coal  as  No.  1  B,  and 
to  consider  the  place  of  coal  No.  1  C  to  be  occupied  by  the  black  shale  imme- 
diately below  the  eight  feet  of  limestone. 

Continuing  this  section  from  the  horizon  of  the  upper  limestone  in  the  vicinity 

of  Belleville  to  the  base  of  the  Coal  Measures,  we  find  the  following  succession 

of  strata : 

Compact  blnish-gray  limestone 4  to    8  feet. 

Sandy  shales.. 10  to  15  " 

Limestone  and  calcareous  shales 5  to  15  '< 

Bituminous  shale  (local) 1  ^* 

Coal,  Belleville  seam  (No.  I  C) 6  to    T  " 

Clay  shale  (local) 1  " 

Nodular  argillaceous  limestone 4  to    8  ^* 

Shales - 5  to  10  " 

Brown  argillaceous  limestone 4  ** 

Bituminous  shales 3  to    5  *< 

Coal  No.  1  B ~  3  <* 

Clay  shale,  passing  into  sandy  shale 20  to  30  '* 

Bituminous  shale , 2  to    3  ** 

Coal  No.  1  A 1  "    6  in. 

Fire  clay .* 2  to    3  " 

Conglomerate  sandstone  (local) 5  to    8  ** 
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These  beds  form  a  continuous  outcrop,  from  their  first  appearance  in  the 
river  bluffs,  about  one  mile  and  a  half  below  Centreville  Station,  to  the  north 
line  of  the  county,  about  a  mile  and  a  half  north  of  the  village  of  Caseyville. 

The  Belleville  coal  seam  No.  1  C  is  the  principal  one  worked,  at  the  present 
time,  and  it  was  probably  the  first  ever  worked  in  the  State.  Its  natural  out- 
crop along  the  bluffs,  in  such  near  proximity  to  St.  Louis,  called  attention  to 
its  value  at  an  early  day,  and  it  was  worked  in  open  trenches,  and  by  tunneling 
into  the  seam  along  the  face  of  the  bluff,  long  before  its  existence  under  the 
surface  of  the  adjacent  highlands  was  even  suspected.  Its  general  thickness 
in  this  county  ranges  from  five  to  seven  feet,  and  it  has  a  substantial  limestone 
roof,  so  that  it  can  be  worked  with  safety  and  in  the  most  economical  manner. 
This  coal  is  generally  quite  regularly  stratified,  and  the  two  upper  layers,  which 
vary  in  their  aggregate  thickness  from  sixteen  to  twenty-four  inches,  is  much 
the  purest  in  quality  and  is  usually  separated  from  the  lower  coal,  and  is  sold 
at  about  two  cents  per  busliel  higher,  as  a  blacksmith's  coal.  The  lower  coal 
contains  more  sulphuret  of  iron,  but  the  quality  varies  somewhat  in  different 
mines,  and  no  general  description  would  be  applicable  to  every  locality. 

Above  this  coal  there  is  sometimes  a  foot  or  more  of  bituminous  shale,  but 
more  frequently  the  coal  is  directly  overlaid  by  the  limestone.  The  coal  some- 
times rests  on  a  thin  bed  of  clay  shale,  but  sometimes  this  is  absent  and  it  rests 
directly  upon  a  nodular  argillaceous  limestone;  and  it  is  by  no  means  uncommon, 
either  in  this  or  the  adjoining  counties,  to  find  the  coal  directly  inclosed  be- 
tween two  beds  of  limestone.  These  limestones  are  both  of  marine  origin,  and 
contain  fossil  shells  at  some  localities  in  abundance.  At  Caseyville  the  lower 
limestone  contains  Spiri/er  llneatvs,  Athi/rlssubtihta^  Belhrophon  nodocannatus^ 
a  remarkably  elongated  shell  that  appears  to  belong  to  the  genus  AfacrocJieiltis, 
and  an  undetermined  species  of  Loxoncrna.  At  the  Hodge's  creek  coal  mines, 
on  the  west  line  of  Greene  county,  this  lower  limestone  is  very  fossiliferous, 
and  contains  many  small  spiral  shells,  besides  two  or  three  species  of  Xaticopais 
and  a  large  hemispherical  coral  in  great  abundance,  which  appears  to  belong  to 
the  genus  Chasetetes,  and  is  probably  C.  miUeponiciua^  E.  and  II. 

The  limestone  above  the  coal  is  more  generally  fossiliferous  even  than  that 
below  it,  and  the  mines  at  Caseyville,  Belleville  and  Pittsburg  have  afforded 
many  fine  specimens.  The  most  characteristic  species  from  this  limestone  are 
the  following:  Productus  costatus^  P.  Prattenanus,  P.  jmnclatuSj  P.  longufinnus, 
Athyris  mbtileta^  A,  Roi/issii^  Choiietes  mesoloba,  C.  nranuUfera^  Sj^tn/if'  earner^ 
atas,  with  plates  and  joints  of  crinoidea.  The  occurrence  of  a  heavy  seam  of 
coal  inclosed  directly  between  two  beds  of  marine  limestone  is  a  fact  that,  so  far 
as  we  recollect,  has  not  heretofore  been  noticed  in  this  country,  and  appears  to 
form  an  exception  to  the  generally  accepted  conditions,  under  which  the  vege- 
table matter  that  has  entered  into  the  formation  of  the  coal  was  accumulated. 
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Above  the  limestone  which  forms  the  roof  to  the  Belleville  coal,  we  usually 
find  bands  of  calcareous  and  sandy  shales,  varying  in  thickness  from  ten  to 
twenty  feet;  and  on  the  small  creek  just  north  of  Belleville  these  shales  termi- 
nate upward  in  a  bed  of  light  gray  clay  shale,  resembling  a  fire  clay.     This  bed 
of  clay  shale  contains  fish  teeth  and  some  other  fossils,  and  is  overlaid  by  an- 
other limestone  from  ten  to  twelve  feet  in  thickness,  which  is  generally  quarried 
in  that  vicinity  to  supply  the  local  demand  for  building  stone.    It  is  a  brownish- 
gray,  rather  argillaceous  limestone,  more  regularly  bedded  than  the  limestone 
immediately  above  the  coal  seam,  and  may  be  easily  distinguished  from  it.    In 
the  river  bluffs  at  the  old  Pittsburg  mines  it  is  only  about  four  feet  in  thick- 
ness, but  it  has  afforded  a  few  rare  fossils  from  that  locality,  among  which  are 
Bellerophon  crassmy  Euomphalus  umhilicatus,  Leda  nrata  f  and  Niaticapsis  nodosits. 
In  the  southwest  part  of  Madison  county  this  limestone  is  only  two  feet  thick, 
and  is  underlaid  by  two  feet  of  coal,  which,  at  Belleville,  is  replaced  by  clay 
shale.     In  the  shaft  at  Summerfield  this  limestone  is  four  and  a  half  feet  thick, 
and  this  is  probably  quite  as  much  as  the  average  thickness  of  the  bed  through 
the  county. 

On  Jack's  run,  about  half  a  mile  east  of  Urbana,  there  is  a  fine  exposure  of 
the  strata  above  the  Belleville  quarry  rock,  showing  the  following  succession  of 
layers  from  the  top  downward ; 

Shale  and  sandstone,  the  latter  micaceous  and  partly  in  massive  layers 35  feet. 

Gray  shale 20  << 

Blue  clay  shale  with  bands  of  iron  ore 15  ** 

Coal 0  "  4  in. 

Clay  shale 3  *' 

Shaly  gray  limestone 1  *'  6  in. 

Argillaceous  shale 3  *< 

Hard  gray  limestone  (Belleville  quarry  rock) 10  " 

The  lower  limestone  in  the  above  section  is  a  tough,  irregularly  bedded  gray 
rock,  sometimes  partially  brecciated,  and  weathers  to  a  dark  reddish-brown  color 
on  the  surface.  Italithological  characters  are  quite  different  from  those  present- 
ed by  this  limestone  at  Belleville,  but  its  stratigraphical  position,  about  twenty 
feet  above  the  main  coal,  would  seem  to  leave  but  little  doubt  of  its  identity 
with  that  rock.  Its  first  outcrop  on  Jack's  run  is  about  half  a  mile  above  its 
junction  with  Silver  creek,  and  it  continues  to  show  itself  on  the  last  named 
creek  for  a  half  mile  or  more  below  the  bridge.  A  partial  exposure  of  the  beds 
intervening  between  this  limestone  and  the  Belleville  coal  showed  the  following 
succession,  in  the  descending  order  : 

Ferruginous  shale 8  feet. 

Band  of  hard  arenaceous  limestone  1     '' 

Shales,  partly  hidden 10?  " 


304  GEOLOGY  OF   ILLINOIS. 

Hard  gray  limestone «~ «~ 3  feet. 

Bitaminous  shale  (local) 1     '* 

Coal—Belleville ^  7     " 

The  clay  shale  above  the  four  inch  coal,  in  the  first  of  the  above  Beotions,  is 
filled  with  marine  shells,  belonging  to  the  genera  Bellerophon,  Pleurotamaria^ 
Polyphemopgis  and  NatUilus. 

The  main  coal  has  been  opened  at  many  points  in  the  neighborhood  of  Belle- 
yille,  where  it  approaches  near  the  surface  in  the  ravines  and  on  the  main 
creek,  and  was  first  worked  by  drifting  into  the  bank  of  the  creek  along  its 
outcrop.  On  the  railroad  between  Belleville  and  the  river  bluffs  it  is  reached 
by  shafts  sunk  to  the  depth  of  from  fifty  to  one  hundred  and  fifty  feet. 

At  the  Alma  shaft,  two  miles  east  of  O'Fallon,  the  coal  was  found  at  the 
depth  of  one  hundred  and  seventy  feet  below  the  surface.  The  seam  is  there 
seven  feet  thick,  and  is  overlaid  by  eleven  feet  of  black  shale  and  limestone. 
Above  this  there  are  seventeen  feet  of  shale  and  sandstone,  overlaid  by  about 
three  feet  of  limestone,  probably  representing  the  quarry  rock  at  Belleville. 

At  Mascoutah  the  coal  is  one  hundred  and  thirty-two  feet  below  the  surface, 
and  the  seam  is  there  seven  feet  thick,  overlaid  by  limestone.  _  Near  Urbana 
the  coal  has  been  found  at  about  the  same  depth  below  the  surface,  and  six  and 
a  half  feet  thick. 

The  Belleville  coal  is  also  opened  at  many  points  along  its  outcrop  in  the 
southern  part  of  the  county.  Teter's  mine  is  about  three  miles  nearly  south 
of  Urbana,  and  the  coal  is  exposed  on  a  small  branch  running  into  Silver  creek. 
The  coal  retains,  here,  its  full  thickness  of  about  seven  feet,  and  is  overlaid  by 
tvo  feet  of  shale,  and,  above  this,  limestone  is  seen  near  by.  At  Pfeiffer's 
place,  on  section  19,  township  1  south,  range  8  west,  and  at  Bclsha's  place, 
four  miles  north  of  Athens,  this  seam  is  worked  by  horizontal  drifts  on  the 
hill  sides.  At  these  localities  it  is  from  six  to  seven  feet  thick,  and  is  overlaid 
by  limestone.  The  general  dip  of  the  coal  seams  in  this  county  appears  to  be  a 
little  north  of  east,  and  not  more  than  five  or  six  feet  to  the  mile. 

The  next  seam  below  the  Belleville  coal  has  only  been  opened  at  a  single 
locality  so  far  as  we  have  seen,  which  is  at  the  old  Pittsburgh  mines  at  the 
river  bluffs,  about  one  mile  north  of  Centreville  station.  It  is  here  about  three 
feet  thick  and  is  overlaid  by  bituminous  shale,  and  three  feet  of  brown  argilla- 
ceous limestone.  The  lowest  seam  we  did  not  6nd  exposed  at  the  surface,  but 
it  was  found  in  sinking  a  shaft  at  the  foot  of  the  bluff  at  this  point.  It  is 
probably  the  equivalent  of  the  Alton  coal.  It  was  too  thin  at  this  point  to  be 
of  any  economical  value. 

In  addition  to  the  Coal  Measure  limestones  already  mentioned  in  connection 
with  the  main  coal  seam,  there  is  another  bed  holding  a  considerably  higher 
position,  which  outcrops  at  two  or  three  points  in  this  county.     It  was  first  seen 
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in  crossing  a  tolerably  high  ridge  about  two  miles  nortk  of  Belleville.  It  is 
from  four  to  five  feet  thick  at  this  po>n6.  It  outcrops  again  on  Rock  Spring 
branch,  about  ^two  miles  southwest  of  Lebanon,  where  there  appeared  to  be  two 
thin  beds  of  limestone  separated  by  three  or  four  feet  of  shale.  It  dips  gently 
to  the  eastward,  the  dip  being  a  little  more  than  the  fall  of  the  creek,  which 
runs  in  the  same  direction.  The  rock  i*  a  very  hard  dark  gray  limestone,  and 
weath^srs  to  a  dirty  brown  coior.  It  splits  to  fragments  when  exposed  to  frost, 
and  is  not  reliable  for^a  building  stone.  The  stone  used  in  the  abutments  of 
the  railroad  bridge  near  Lebanon  was  obtained  from  this  bed.  This  may  be  equiv- 
alent to  the  limestone  at  Collinsville,  which  it  somewhat  resembles,  and  which 
is  there  one  hundred  and  twenty-three  feet  above  the  Belleville  coal.  Many  of 
the  thin  bauds  of  limestone  found  in  the  Coal  Measures,  are  probably  quite 
local  in  their  development,  and  therefore  are  not  to  be  identified  over  wide 
areas. 

From  what  has  been  already  said  it  will  be  seen  that  the  Coal  Measures 
underlie  nearly  all  the  high  lands  in  the  county,  excepting  only  a  narrow  belt 
from  three  to  five  miles  in  width,  across  the  southwestern  border;  and  the  coal 
lands  of  this  county  are  not  only  valuable  for  their  mineral  deposits,  but  they 
are  among  the  most  prodnctivo  agricultural  lands  in  Southern  Illinois.  As  the 
most  valuable  deposits  of  coal  in  this  portion  of  the  State  lie  near  the  base  of 
the  Coal  Measures,  the  thickest  seams  outcrop  along  the  western  and  southwest- 
ern borders  of  the  county,  and  are  found  at  a  greater  depth  below  the  surface  in 
the  eastern  and  northeastern  portion.  The  Conglomerate  appears  to  be  quite 
thin  in  this  county,  and  no  exposure  was  met  with  where  it  was  more  than  ten 
or  twelve  feet  in  thickness. 

Sub'(xvrhoniferou8  Limestone. 

Chester  Group. — This  group,  which  is  at  least  six  hundred  feet  thick  in  the 
southern  part  of  Randolph  county,  has  already  thinned  out,  before  reaching 
the  southern  part  of  St.  Clair,  to  an  aggregate  of  less  than  a  hundred  feet, 
and  includes  only  the  lower  sandstone  and  a  thin  bed  of  limestone,  which  pro- 
bably represents  also  the  lower  limestone  division  in  Randolph  county.  These 
beds  outcrop  around  the  southwestern  borders  of  the  coal  field  in  this  county, 
commencing  in  the  river  bluffs  about  two  miles  below  Centreville  station,  and 
extending  southeasterly  across  this  portion  of  the  county,  and  crossing  Richland 
creek  a  few  miles  above  the  north  line  of  Monroe  county. 

The  limestone  is  a  coarse-grained,  thin-bedded  gray  or  brown  limestone,  with 
partings  of  argillaceous  material,  and  contains  numerous  fossils  characteristic  of 
this  horizon.  Among  these  we  may  mention  Archimedes  SwaUovana,  Pentremites 
CTierokeew,  P,  godoni,  Retzia  vera,  Spirifer  hmdcata  and  Spiriferina  octoplicata, 

—40 
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all  of  which  were  found  at  the  exposure  of  this  rock  on  Richland  creek.  The 
entire  thickness  of  this  limestone  in  St.  Clair  county  may  be  as  much  as  thirty 
or  forty  feet,  but  no  single  exposure  was  met  with  that  exhibited  a  thickness  of 
more  than  twenty  feet.  The  principal  outcrops  seen  were  along  the  west  fork 
of  Richland  creek,  from  the  northeast  corner  of  township  2  south,  range  9  west, 
to  its  junction  with  the  main  creek,  and  also  along  that  to  the  south  line  of  the 
county.  On  the  south  side  of  the  anti-cliBal  axis  that  intersects  the  river  bluffs 
just  above  the  Monroe  county  line,  there  is  an  outlier  of  this  limestone  about 
fifteen  feet  in  thickness,  which  is  here  separated  from  the  underlying  St.  Louis 
limestone  by  about  ten  feet  of  sandstone.  It  is  overlaid  by  the  shales  and 
argillaceous  limestones  of  the  Coal  Measures,  inclosing  a  thin  coal  seam.  North 
of  this  axis  we  did  not  find  this  limestone  exposed  anywhere  in  the  river  bluffs 
in  this  county. 

The  lower  sandstone  of  the  Chester  group  underlies  the  limestone  just  de- 
scribed, and  its  outcrop  is  consequently  oter  a  belt  of  country  to  the  south  and 
west  of  that  occupied  by  the  limestone.  At  Wm.  Lark's  quarries,  in  the  west- 
ern part  of  township  1  north,  range  9  west,  about  thirty  feet  of  the  lower  part 
of  this  sandstone  is  extensively  quarried  for  building  purposes.  Part  of  the  bed 
is  in  regular  layers  from  one  to  three  feet  in  thickness,  and^ome  portions  of  it 
present  a  concretionary  structure,  with  but  slight  indications  of  stratification. 
It  is  a  light  brown  freestone,  even  textured  and  soft  enough  to  be  sawed  or  cut 
into  any  desirable  form.  It  hardens,  on  exposure,  and  makes  an  excellent 
building  stone,  unsurpassed  by  any  sandstone  at  present  known  in  this  portion 
of  the  State.  A  single  contract  was  filled,  by  the  owners  of  this  quarry,  to  fur- 
nish material  to  the  amount  of  fifty  thousand  dollars,  for  the  construction  of 
Grace  church  in  St.  Louis.  With  the  proper  facilities  for  cheap  transportation 
from  these  quarries  to  St.  Louis,  they  would  afford  an  immense  amount  of  ex- 
cellent building  material  at  a  moderate  cost,  and  would  prove  a  source  of  great 
profit  to  the  present  owners.  The  underlying  limestones  of  the  St.  Louis  group 
outcrop  immediately  beneath  the  sandstones  near  these  quarries. 

From  this  point  the  outcrop  of  this  sandstone  trends  off  to  the  southeast,  and 
it  may  be  seen  all  along  Stone  creek,  from  its  head  waters  to  the  Monroe 
county  line.  No  fossils  have  yet  been  found  in  it,  cither  in  this  county  or 
elsewhere;  but  it  is  easily  distinguished  from  the  Conglomerate  sandstone  of  the 
lower  Coal  Measures  by  its  fine  and  even  texture,  soft  brown  color,  and  the 
absence  of  pebbles  or  coarse  conglomerate  in  any  part  of  the  bed.  As  a  build- 
ing stone,  especially  where  elaborate  ornamentation  is  to  be  displayed,  it  is  one 
of  the  most  valuable  freestones  yet  discovered  in  this  State.  We  did  not  see 
its  full  thickness  exposed  anywhere  in  this  county,  in  a  single  section,  but  we 
have  estimated  it  approximately  at  from  fifty  to  sixty  feet. 
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St,  Louts  Limestone, — ^This  importaDt  division  of  the  Sub-carboniferous  series 
makes  its  first  appearance  in  the  river  bluffs  about  three  miles  below  the  Centre- 
ville  station,  where  it  comes  up  from  beneath  the  sandstones  just  described, 
and  it  forms  the  main  portion  of  the  bluff  from  this  point  to  the  Monroe  county 
line.  At  the  old  lime  kilns,  four  miles  below  Centreville  station,  it  forms  a 
mural  cliSfrom  sixty  to  seventy  feet  high,  and  continues  gradually  increasing 
in  elevation  to  "Falling  Spring,"  where  it  measures  one  hundred  and  fifteen 
feet  in  thickness  above  the  level  of  the  Mississippi  bottoms. 

It  presents  here  its  usual  characters  of  a  regularly-bedded,  fine-grained  lime- 
stone, of  a  light  gray  color  and  compact  structure.  The  beds  vary  in  thickness 
from  three  inches  to  two  feet  or  more.  The  upper  portion  of  the  mass  is  a  very 
pure  carbonate  of  lime,  and  appears  to  be  as  well  adapted  to  the  manufacture 
of  quicklime  here  as  it  is  at  St.  Louis  and  Alton.  As  we  approach  the  Monroe 
county  line  the  beds  continue  to  rise,  and  the  brown  magnesian  and  semi-oolitic 
liijiestoncs  that  constitute  the  lower  division  of  this  group  are  elevated  above  the 
surface,  and  compose  the  main  portion  of  the  bluff  at  the  anti-clinal  axis, 
about  one  mile  above  the  southern  line  of  the  county.  Immediately  below  the 
axis  the  upper  beds  of  the  group  again  form  the  entire  bluff,  and  with  a  reversed 
dip,  at  an  angle  of  about  30**,  they  plunge  below  the  level  of  the  Mississippi 
bottom. 

The  uppermost  beds  of  this  group  are  well  exposed  in  the  vicinity  of  Lark's 
quarries,  about  four  miles  from  the  Centreville  station.  At  this  locality  the 
upper  layers  of  the  limestone  are  quite  massive,  and  afford  solid  blocks  of  lime- 
stone from  two  and  a  half  to  three  feet  thick.  These  thick  beds  at  this  locality 
have  furnished  the  material  for  the  massive  pillars  of  the  new  court  house  in 
Belleville.  At  the  old  lime  kilns,  above  the  "Falling  Spring,''  we  obtained 
some  characteristic  fossils  of  this  limestone,  among  which  were  Poteriocrinus 
Missouriams,  Graphiocrinus  dactt/lus,  Productus  ovatus  and  /*.  teiiuicostus.  This 
limestone  outcrops  only  over  a  very  limited  area  in  the  southwest  corner  of  the 
county,  probably  not  more  than  one  half  of  a  single  township. 

The  lower  division  of  this  group,  as  it  appears  just  above  the  axis  above 
referred  to,  is  made  up  of  alternations  of  brown  and  gray  limestones,  with 
scams  of  blue  marly  clay.  There  is  also  considerable  cherty  material  inter- 
spersed through  it,  either  in  seams  or  lenticular  masses.  The  rock  is  mostly 
thin-bedded  and  softer  than  the  light  gray  limestones  above,  and  has  not  been 
much  used  in  this  vicinity  as  a  building  stone  except  at  T.  Miller's  place,  just 
on  the  county  line,  where  quarries  have  been  opened  both  for  building  stone 
and  hydraulic  limestone.  The  strata  from  which  the  latter  is  obtained  is  about 
six  feet  thick,  and  it  appears  to  make  a  tolerably  good  article  of  hydraulic 
cement.  It  probably  does  not  outcrop  in  any  other  part  of  the  county.  It 
appears  very  much  like  the  hydraulic  limestone  on  the  Piasa,  at  the  county  line 
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between  Madison  and  Jersey  counties,  and  holds,  apparently,  about  the  same 
stratigraphical  position  which  is  at  the  base  of  the  St.  Louis  group.  It  is  a 
bluish-gray  earthy  limestone,  from  four  to  six  feet  thick,  and  is  quarried  by 
drifting  horizontally  into  the  strata  along  its  line  of  outcrop. 

It  is  probable  that  the  upper  beds  of  the  Keokuk  group  are  elevated  aboYe 
the  surface  at  the  axis  above  referred  to,  but  we  met  with  no  exposure  of  them 
in  our  examinations  in  this  part  of  the  county.- 

Eocmomical  Qedhgy. 

Coal, — Bituminous  coal  is  by  far  the  most  important  mineral  resource  of  this 
county.  More  than  four  hundred  and  fifty  square  miles  of  surface  are  underlaid 
by  the  lower  coal  seams  within  its  limits,  two  of  which  are  of  sufficient  impor- 
tance to  be  worked  with  profit,  and,  taken  together,  will  afford  nearly  or  quite 
nine  million  of  tons  of  coal  to  the  square  mile.  There  are  but  few  counties  in 
the  State  where  so  large  a  body  of  coal  is  found  so  near  the  surface,  and  where 
it  can  be  worked  so  cheaply.  Along  the  river  bluffis,  and  in  the  southwestern 
part  of  the  county,  both  the  workable  seams  outcrop  at  or  near  the  surface,  and 
in  the  interior  they  are  reached  by  shafts  at  depths  varying  from  fifty  to  three 
hundred  and  fifly  feet. 

The  upper  or  Belleville  seam  is  the  only  one  wrought,  at  the  present  time; 
but  the  lower  seam  affords  a  very  good  coal,  and  will  eventually  be  resorted  to 
when  the  supply  from  the  upper  seam  becomes  exhausted.  The  Alton  seam, 
which  lies  below  both  those  above  named,  has  only  been  met  with  in  this  county 
at  a  single  locality,  and  was  there  too  thin  to  be  of  any  economical  value.  It 
is  but  proper  to  say,  however,  that  no  search  has  ever  been  made  for  it  at  any 
other  locality.  The  shafts  that  have  been  sunk  in  pursuit  of  coal  all  stop  when 
the  main  coal  is  reached,  and  no  effort  has  ever  been  made  to  ascertain  the 
thickness  of  the  lower  seams  away  from  their  natural  outcrop.  A  boring  carried 
down  from  the  main  seam  to  the  depth  of  seventy-five  or  one  hundred  feet 
would  determine  the  thickness  and  consequent  value  of  both  the  lower  seams. 

The  following  analyses  of  the  Belleville  coal  were  made  by  Mr.  Henry 
Prattbn,  former  assistant  geologist  and  chemist  of  the  survey : 

Case^mHe  Mines, 
Specific  gravity 1.304 

Loss  in  coking  ...« 39.8 

Total  weight  of  coke 60.2 

100.00 

ANALTBIS  : 

Moisture..... 6.0 

Volatile  matters ^ 33.8 

Carbon  in  coke 56.2 

Ash  (pale  red) ..« ^ 6.0 

100.00 

Carbon  in  coal 55.3 
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Andreas  Pfeiffer's  Mine. 

Specific  gfT^vity 1.1293 

Loss  in  coking ~ 44.3 

Total  weight  of  coke 55.7 

100.00 

ANALYSIS  : 

Moisture 8.5 

Volatile  matters « 35.8 

Carbon  in  coke 51.2 

Ash  (pale  red) 4.5 

100.00 

Carbon  in  coal 57.5 

Bellenille  Mines. —  Various  Openings, 
Specific  gravity ~ 1.293 

Loss  in  coking 45.0 

Total  weight  of  coke 55.0 

100.00 

ANALYSIS  : 

Moisture «. 5.5 

Volatile  matters 39.5 

Carbon  in  coke « ..49.6 

Ash  (gr%y) 6.4 

100.00 

Carbon  in  coal 54.6 

Belsha's  Middle  l>rif[. 
Specific  gravitj 1.2966 

Loss  in  coking 43.66 

Total  weight  of  coke ».. ^ ..56.34 

-100.00 

ANALYSIS  : 

Moisture 8.10 

Volatile  matters 35.56 

Carbon  in  coke ^ 47.74 

Ash  (gray) 8.60 

^100.00 

Carbon  in  coal 54.50 

Dilg  dh  Kempff's  Mine. — Average  of  three  Analyses. 
Specific  gravity 1.3407 

Loss  in  coking 42.51 

Total  weight  of  coke 57.49 

100.00 

ANALYSIS  : 

Moisture 4.43 

Volatile  matters 38.08 

Carbon  in  coke 44.48 

Ashes  (gray) 13.01 

100.00 

Carbon  in  coal 54.28 

m  B.    ChurckUVs  Mine. 
Specific  gravity 1.315 

Loss  in  coking 45.40 

Total  weight  of  coke 64.60 

100.00 
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ANALYSIS  : 

Moisture 6.00 

Volatile  matters 39.40 

Carbon  in  coke ~ 45.70 

Ashes  (white) 8.90 

100.00 

Carbon  in  coal 52.63 

From  these  analyses  it  will  be  seen  that  the  Belleville  coal  in  this  county 
will  compare  favorably  with  the  average  of  western  bituminous  coals  from  other 
localities,  either  of  this  or  the  adjoining  States. 

Iron  Ore. — In  the  section  on  Jack's  run,  about  one  mile  cast  of  Urbana,  there 
is  considerable  brown  carbonate  of  iron  disseminated  through  a  bed  of  argilla- 
ceous shale.  The  ore  occurs  in  bands  from  two  to  three  inches  thick,  and 
extend  quite  through  the  bed  of  shale,  which  is  here  about  fifteen  feet  in  thick- 
ness. The  aggregate  thickness  of  the  iron  ore,  if  in  a  single  stratum,  would  be 
at  least  two  feet,  and  would  then  constitute  a  deposit  of  considerable  value. 

The  junction  of  the  Chester  sandstones  with  the  St.  Louis  limestone  fre- 
quently exhibits  ferruginous  deposits  of  greater  or  less  value,  but  so  far  as  we 
were  able  to  learn  during  our  examinations  in  St.  Clair  county,  no  valuable  beds 
of  ore  have  yet  been  discovered  at  this  horizon. 

Fire  and  Potters*  Clays. — Valuable  beds  of  clay,  suitable  for  the  potter's  use 
and  for  manufacturing  fire  brick,  are  very  generally  associated  with  the  two 
lower  coal  scams,  and  especially  with  the  lowest.  No.  1  A.  But  the  outcrop  of 
this  seam  is  so  generally  hidden  that  little  is  yet  known  of  the  character  and 
value  of  the  clays  associated  with  it  in  this  county.  A  careful  search  for  this 
material,  at  the  extreme  southwestern  borders  of  the  coal  field,  would  most 
likely  result  in  the  discovery  of  valuable  deposits  of  this  kind.  The  blue 
plastic  clay,  which  forms  the  base  of  the  drift  in  this  portion  of  the  State, 
appears  to  be  adapted  to  the  manufacture  of  common  stone  ware,  and  may,  no 
doubt,  be  advantageously  used  for  this  purpose.  In  the  vicinity  of  Lark's 
quarries,  four  miles  south  of  Centreville  station,  we  obierved  deposits  of  this 
clay  five  or  six  feet  in  thickness,  of  variegated  color,  and  quite  free  from  sand 
or  gravel. 

IJydra^dic  Limestone. — A  bed  of  this  material,  six  feet  thick,  is  found  at  the 
base  of  the  St.  Louis  group,  on  Mr.  T.  Miller's  place,  near  the  south  line  and 
in  the  southwest  corner  of  the  county.  A  cement  mill  has  been  in  successful 
operation  here  for  several  years.  The  material  is  a  bluish-gray  earthy  limestone, 
and  is  quarried  by  drifting  horizontally  into  the  bed  along  the  line  of  outcrop. 
Owing  to  the  absence  of  the  proprietor,  at  the  time  we  visited  that  locality,  we 
were  not  able  to  obtain  any  statistics  or  reliable  information  in  regard  to  the 
amount  of  cement  annually  manufactured  here.  The  same  bed  may,  no  doubt, 
be  found  at  other  localities  in  this  vicinity. 
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Building  Stone, — St.  Clair  county  contains  an  abundant  supply  of  excellent 
building  stone,  though  it  is  not  generally  distributed  throughout  the  county, 
but  is  confined  mainly  to  the  southwest  portion,  where  the  Sub-carbonif- 
erous limestones  outcrop  in  the  vicinity  of  the  river  bluffs.  Nearly  all 
the  limestones  and  sandstones  of  this  division  of  the  Carboniferous  system,  that 
outcrop  in  this  county,  comprising  a  thickness  of  more  than  three  hundred  feet, 
may  be  made  available  for  economical  purposes.  The  lower  standstone  of  the 
Chester  group  affords  a  beautiful  yellowish-brown  freestone,  that  is  easily  cut 
into  any  desirable  form,  and  makes  a  valuable  material  for  outside  walls,  where 
architectural  beauty  and  taste  are  to  be  displayed.  The  quarries  opened  by 
Mr.  Lark,  four  miles  from  Centreville  station,  present  a  solid  face  of  this  sand- 
stone about  thirty  feet  in  thickness,  and  will  afford  an  almost  inexhaustible 
supply  of  this  excellent  freestone.  It  is,  perhaps,  too  soft  to  be  used  in  mas- 
sive walls,  though  it  apparently  hardens  slightly  on  exposure  to  the  atmosphere. 
Some  of  the  coarser  layers  of  sandstone  at  these  quarries  have  been  manufac- 
tured into  grindstones,  for  which  it  seems  well  adapted. 

The  overlying  Chester  limestone,  though  only  appearing  in  this  county  in 
thin  beds,  will  furnish  a  very  good  material  for  foundation  walls,  abutments, 
etc.  The  St.  Louis  limestone  is  more  than  two  hundred  feet  thick  in  this 
county,  and  forms  the  main  portion  of  the  bluff  from  a  point  two  miles  below 
Centreville  station  to  the  south  line  of  the  county.  Some  of  the  upper  beds 
are  of  the  proper  thickness  for  flagstones,  while  others  are  quite  massive, 
affording  dimension  stone  from  two  to  three  feet  in  thickness,  and  of  any  desi- 
rable size.  Nearly  the  whole  mass  may  be  made  available  for  building  purposes, 
and  it  will  furnish  suitable  material  for  all  the  ordinary  uses  to  which  building 
stone  is  applied.  The  light  gray  limestones  of  the  upper  part  of  the  bed  can 
be  readily  cut  for  caps  and  sills,  and  some  of  the  compact  fine  grained  strata 
will  take  a  fine  polish,  and  may  hereafter  prove  valuable  as  an  ornamental 
marble.  The  lower  beds  of  this  formation,  which  overlie  the  hydraulic  lime- 
stone above  mentioned,  are  somewhat  magnesian  in  their  composition,  and 
wherever  the  strata  are  thick  enough  for  heavy  walls,  for  culverts  and  abut- 
ments, they  will  afford  an  excellent  material  for  such  purposes. 

There  arc  three  or  four  beds  of  coal  measure  limestone  in  this  county  that 
have  been  more  or  less  used  to  supply  the  local  demand  for  building  stone  in 
the  immediate  vicinity  of  their  outcrop.  Perhaps  the  most  valuable  of  these 
is  the  second  limestone  above  the  Belleville  coal,  which  is  quarried  in  the 
vicinity  of  Belleville,  where  it  appears  to  attain  a  greater  thickness  than  at  any 
other  point  where  it  has  been  seen  in  this  county.  T.t  is  usually  of  a  light  gray 
or  brownish-gray  color,  and  when  free  from  argillaceous  matter  it  stands  expo- 
sure and  becomes  a  reliable  stone.  It  has  been  extensively  used  in  Belleville 
for  foundation  walls,  macadamizing  material,  etc.     Its  thickness  at  this  point 
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probably  does  not  exceed  eight  or  ten  feet;  and  in  tbe  river  bluff  at  the  old 
Pittsbnrg  mines,  as  well  as  one  or  two  other  points  where  it  was  exposed  in  this 
county,  it  is  not  above  four  feet  thick.  The  limestone  that  forms  the  roof  to 
the  main  coal  in  this  county  is  too  irregularly  bedded  and  too  argillaceous  to 
make  it  a  desirable  building  stone.  The  limestone  between  OTallon  and 
Lebanon  furnished  the  abutments  for  the  railroad  bridge  on  Silver  creek,  west 
of  Lebanon,  but  it  splits,  on  exposure  to  frost  and  moisture,  and  is  not  reliable. 

In  the  section  on  Jack's  run,  east  of  Urbana,  there  is  a  bed  of  sandstone 
twenty  feet  or  more  in  thickness,  which  appears  to  stand  exposure  tolerably 
well,  and  will  probably  afford  some  good  material  for  foundation  walls  if  care- 
fully selected.  Usually  the  sandstones  of  the  Coal  Measures  are  rather  soft 
and  incoherent,  and  consequently  crumble  readily  on  exposure  at  the  surface, 
but  when  they  are  sufficiently  hard  to  withstand  the  weather,  and  present  per- 
pendicular walls  along  the  natural  outcrop,  they  may  be  accepted  for  economical 
use,  and  especially  for  dry  walls. 

Limestone  for  Lime. — ^The  only  material  in  this  county  really  fit  for  making 
a  superior  article  of  quick  lime,  is  that  afforded  by  the  upper  beds  of  the  St. 
Louis  limestone.  The  principal  outcrop  of  this  limestone  is  in  the  river  bluffs 
in  the  vicinity  of  the  Falling  Spring.  This  vicinity  alone  would  furnish  mate- 
rial enough  to  supply  all  the  southern  portion  of  the  State  with  the  best  qual- 
ity of  lime,  from  exactly  the  same  beds  of  limestone  that  are  worked  at  Alton 
and  St.  Louis  for  this  purpose.  The  near  proximity  of  this  limestone  to  the 
coal  seams  would  make  this  a  desirable  point  at  which  to  carry  on  this  branch 
of  manufactures  on  an  extensive  scale,  whenever  proper  facilities  are  afforded 
for  transporting  the  product  to  market. 

From  what  has  been  already  said  in  the  foregoing  pages,  it  will  be  apparent 
that  the  natural  advantages  of  this  county  are  equalled  by  few  in  the  State. 
It  possesses  a  soil  unsurpassed  in  productive  capacities  by  any  other  portion  of 
the  Mississippi  valley  of  equal  extent,  and  contains  within  its  own  borders 
inexhaustible  stores  of  bituminous  coal,  that  will  furnish  the  most  economical 
motive  power  for  manufacturing  purposes,  mills,  etc.,  thereby  enabling  the 
inhabitants  to  reap  the  full  benefit  of  their  great  agricultural  resources  at 
home,  without  being  compelled  to  share  them  with  foreign  manufacturers 
abroad.  Its  location  near  one  of  the  most  important  commercial  centres  of 
the  great  West  gives  it  the  advantage  of  a  near  and  easily  accessible  market, 
for  the  various  products  of  the  farm  and  garden,  that  will  not  bear  the 
delay  or  the  cost  of  transportation  to  a  remote  market.  With  such  natural 
resources,  and  peopled  with  a  hardy  and  industrious  population,  this  county 
may  always  retain  its  present  enviable  position  as  one  of  the  most  populous  and 
wealthy  counties  within  the  limits  of  the  State. 
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MADISON      COUNTY. 

This  county  is  situated  on  the  western  border  of  the  State,  and  comprises 
an  area  of  about  twenty-one  townships  or  seven  hundred  and  fifty-siz  square 
miles.  It  is  bounded  on  the  north  by  Macoupin,  Jersey  and  Montgomery 
counties;  on  the  east  by  Bond  county;  on  the  south  by  Clinton  and  St.  Clair 
counties,  and  on  the  west  by  Jersey  county  and  the  Mississippi  river.  It  is 
intersected  by  several  small  streams,  among  which  are  Wood  river  and  Cahokia, 
Piasa  and  Silver  creeks.  These,  with  the  Mississippi  river,  which  forms  the 
western  boundary  of  the  county,  furnish  an  abundant  supply  of  water. 

The  western  portion  of  the  county  is  diversified  with  hills  and  valleys,  and 
the  streams  are  all  skirted  with  belts  of  excellent  timber,  that  furnish  an  ample 
supply  for  the  adjacent  prairie.  The  principal  varieties  of  timber  found  on  the 
uplands  in  this  county  are  black,  white  and  red  oak,  shell-bark  and  pig-nut 
hickory,  linden,  wild  cherry,  honey  locust,  red-bud,  dog-wood  and  sassafras. 
On  the  creek  and  river  bottoms  we  find  cottonwood,  sycamore,  red  and  slippery 
elm,  hackberry,  black  and  white  walnut,  red  birch,  willow,  soft  maple,  sugar 
maple,  box  elder,  white  and  black  ash,  swampy  oak,  burr  oak,  pecan,  mulberry 
and  persimmon.  The  central  and  eastern  portions  of  the  county  arc  generally 
level  or  gently  rolling,  and  small  prairies  occupy  the  highlands  between  the 
streams.  The  general  elevation  of  the  uplands  above  the  level  of  the  Missis- 
sippi is  from  one  hundred  and  fifty  to  three  hundred  feet. 

The  soil  on  the  uplands  is  generally  a  dark,  chocolate  colored  clay  loam, 
except  in  the  vicinity  of  the  river  bluffs,  where  it  is  of  a  lighter  color  and  more 
arenaceous,  from  an  admixture  of  the  marly  sands  of  the  loess.  The  sub-soil  is 
usually  a  brown  clay,  on  all  the  uplands  remote  from  the  river  blufis;  but  as  we 
approach  the  bluffs  from  the  interior  of  the  county,  we  find  the  sub-soil  becom- 
ing more  sandy  until  the  soil  rests  directly  upon  the  marly  sands  of  the  loess, 
which  caps  the  bluffs  throughout  the  county.  These  bluff  lands,  from  the  sandy 
character  of  the  material  of  which  they  are  composed,  are  readily  and  freely 
drained,  and  from  the  open,  porous  character  of  the  sub-soil,  are  seldom  charged 
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with  a  Buperabundance  of  water,  and  are  better  adapted  to  the  growth  of  fruit 
than  any  other  lands  in  the  county.  They  also  produce  good  crops  of  all  the 
cereals  usually  grown  in  this  latitude. 

The  western  border  of  this  county  is  occupied  by  a  belt  of  bottom  land  that 
comprises  the  northern  extremity  of  the  American  Bottom,  which  commences 
just  below  the  city  of  Alton  and  extends  to  the  mouth  of  the  Okaw,  in  Handolph 
county.  Its  width  in  this  county  varies  from  one  to  six  miles.  A  considerable 
portion  of  this  bottom  is  below  the  high  water  level  of  the  Mississippi,  and  is 
therefore  subject  to  periodical  inundations  from  the  annual  overflows  of  the 
river,  while  other  portions  are  above  high  water  mark,  and  owe  their  origin  to 
some  other  cause  than  the  existing  river.  It  seems  probable,  indeed,  that  a 
considerable  portion  of  the  area  now  comprised  in  this  bottom  was  originally 
occupied  by  deposits  of  drift  clay  and  loess,  that  were  deposited  after  the  valley 
was  scooped  out  of  the  Sub-carboniferous  limestones,  filling  the  valley  to  the 
height  of  fifty  or  sixty  feet  above  its  present  level,  and  were  in  part  removed 
by  subsequent  erosion  during  the  period  of  elevation  and  drainage  that  suc- 
ceeded the  drift  epoch. 

In  proof  of  this,  there  are  many  elevations  scattered  over  the  surface  of  this 
bottom,  locally  known  as  "mow7id«,"  the  formation  of  which  have  very  generally 
been  referred  to  human  agencies.  These  elevations  vary  in  height  from  ten  to 
sixty  feet  or  more  above  the  level  of  the  surrounding  bottom,  and  when  care- 
fully examined  are  found  to  consist  of  drift  clay  and  loess,  remaining  in  sit^i 
just  as  they  appear  along  the  river  bluffs,  where  similar  mounds  have  been 
formed  •  in  the  same  way  by  the  removal  of  the  surrounding  strata  by  currents 
of  water.  We  had  an  opportunity  of  seeing  a  good  section  of  the  large  mound 
in  the  upper  part  of  the  city  of  St.  Louis  exposed,  by  digging  into  the  upper 
end  of  the  mound  for  material  to  be  used  in  filling  the  adjacent  lots.  It  was 
found  to  consist  of  about  fifteen  feet  of  common  chocolate-brown  drift  clay  at 
the  base,  which  was  overlaid  by  thirty  feet  or  more  of  the  ash  colored  marly 
sands  of  the  loess,  the  line  of  separation  between  the  two  deposits  remaining  as 
distinct  and  well  defined  as  they  usually  are  in  good  artificial  sections  in  the 
railroad  cuts  through  these  deposits. 

Hence  we  infer  that  these  mounds  are  not  artificial  elevations,  raised  by  the 
aboriginal  inhabitants  of  the  country,  as  has  been  assumed  by  antiquaries  gen- 
erally, but,  on  the  contrary,  they  are  simply  outliers  of  loess  and  drift,  that  have 
remained  as  originally  deposited,  while  the  surrounding  cotcmporaneous  strata 
were  swept  away  by  denuding  forces.  They  are  not  found  to  occupy  any  fixed 
relative  position  in  relation  to  each  other,  or  to  have  any  regularity  of  size  or 
elevation,  and  hence  antiquarians  appear  to  have  inferred  that  they  were  raised 
simply  to  serve  as  burial  places  for  the  dead.  But  the  simple  fact  that  they 
were  used  for  this  purpose  by  the  aborigines,  which  seems  to  be  the  main  argu- 
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ment  relied  on  as  a  proof  of  their  artificial  origin,  seems  to  me  entirely  inadeqate 
to  sustain  sacb  a  conclusion,  and  they  were  perhaps  only  selected  by  them  for 
this  purpose  on  account  of  their  elevated  position,  for  the  same  reason  that  they 
selected  the  highest  point  of  a  bluff,  in  preference  to  any  lower  point,  to  serve 
as  the  last  resting  place  for  the  earthly  bodies  of  their  relatives  and  friends. 
I  have  very  little  doubt  that  many  of  the  so-called  Indian  Mounds^  in  this 
State  at  least,  if  carefully  examined,  would  prove  to  be  only  natural  elevations 
produced  by  the  causes  above  named. 

The  soil  on  the  American  Bottom^  in  this  county,  is  a  deep,  mellow,  sandy 
loam,  exceedingly  fertile,  and  producing  excellent  crops  of  corn,  oats,  potatoes, 
etc.,  with  but  little  labor.  The  city  of  St.  Louis  is  mainly  supplied  with  vege- 
tables from  the  gardens  that  are  established  on  this  rich  bottom  land.  Much 
of  its  surface  is  subject  to  overflow  from  the  high  water  of  the  Mississippi,  but 
wherever  it  is  sufficiently  elevated  to  be  free  from  the  danger  of  submergence, 
it  may  be  considered  as  the  most  valuable  land  in  the  county.  Some  portions 
of  it  are  low  and  swampy,  and  are  too  wet  for  cultivation.  These  wet  places, 
however,  are  gradually  filling  up  by  the  wash  from  the  surrounding  highlands, 
and  will  eventually  become  dry  and  susceptible  of  cultivation. 

The  loess  attains  a  thickness  in  this  county  of  from  forty  to  eighty  feet,  and 
attains  its  maximum  thickness  on  top  of  the  river  bluffs,  thinning  out  gradually 
towards  the  interior  of  the  county.  Where  the  loess  and  drift  are  both  present 
the  latter  always  underlies  the  former,  but  sometimes  the  drift  appears  to  have 
been  removed  by  currents  previous  to  the  deposit  of  the  loess,  and  the  latter 
then  rests  directly  upon  the  stratified  rocks.  It  is  usually  filled  with  land  and 
fresh  water  shells,  and  occasionally  the  bones  of  extinct  land  animals  of  the 
higher  orders  are  found  inclosed  in  it.  A  portion  of  a  jaw-bone  of  a  Mastodon, 
with  two  of  the  teeth  remaining,  was  found  in  the  lower  part  of  the  loess,  just 
above  the  city  of  Alton.  This  specimen  was  found  about  thirty  feet  below  the 
surface,  and  near  the  bottom  of  the  loess,  where  it  was  only  separated  from  the 
limestone  by  two  or  three  feet  of  local  drift.  The  bones  were  of  a  chalky- 
whiteness  and  in  a  very  fine  state  of  preservation. 

A  heavy  deposit  of  drift  originally  covered  all  the  uplands  in  this  county  to 
the  depth  of  from  forty  to  sixty  feet  or  more,  but  it  has  locally  been  subjected 
to  secondary  infiucnces  that  have,  in  some  cases,  partially  or  wholly  removed  it, 
and  modified  to  some  extent  the  original  surface  conditions  and  outlines.  In 
the  southeastern  portion  of  the  county  the  surface  appears  to  have  been  sub- 
jected to  an  amount  of  erosion  sufficient  to  remove  a  considerable  portion  of  the 
upper  part  of  the  drifl,  leaving  elevated  mound-like  ridges  to  indicate  the 
former  elevation  of  the  whole  surface.  These  elevations  are  usually  covered 
with  timber,  and  form  beautiful  sites  for  buildings. 
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The  drift  deposits  in  this  county  consist  mainly  of  yellow  and  brown  clays, 
intermingled  with  gravel ;  and  occasionally  a  few  boulders  of  considerable  size 
are  found,  but  they  are  not  as  abundant  here  as  at  more  northern  localities. 
At  the  base  of  the  deposit  there  is  usually  a  bed  of  blue  plastic  clay,  from  five 
to  ten  feet  thick,  and  sometimes  there  are  a  few  feet  of  sandy  material  between 
the  blue  clay  and  the  yellow  clays  above.  These  sandy  beds  form  the  principal 
water  horizon  of  the  drift,  and  they  serve  as  a  medium  for  the  reception  and 
transmission  of  underground  currents,  that  furnish  an  abundant  supply  of  water 
for  ordinary  use. 

The  Quaternary  deposits,  which  include  the  alluvium,  loess  and  drift,  are  of 
the  greatest  economical  value  and  importance,  because  the  soil  is  every  where 
based  upon  one  or  another  of  these  sub-divisions,  and  owes  its  peculiar 
features  to  the  character  of  the  strata  on  which  it  rests,  and  from  which  its 
inorganic  matters  have  been  derived.  All  soils  consist  mainly  of  the  pulver- 
ized remains  of  pre-existing  rocks,  and  their  fertility  depends  as  much  upon  the 
mechanical  condition  of  the  material  as  upon  its  chemical  composition.  The 
conditions  under  which  the  drift  clays  were  accumulated  were  such  as  to  reduce 
the  various  rocks  from  which  the  material  was  derived  to  the  condition  of  a 
fine  sediment,  that  was  deposited  at  the  end  of  that  period  in  the  form  of  a 
finely  pulverized  clay,  intermingled  with  silica  in  the  form  of  sand,  magnesia 
and  lime,  in  such  proportions  as  to  form  a  soil  of  inexhaustible  fertility,  under 
a  judicious  system  of  cultivation.  To  these  mineral  ingredients  have  since 
been  added  the  organic  matter  derived  from  the  successive  growths  of  vegetable 
and  animal  life,  that  have  from  year  to  year  matured  and  decayed  upon  the 
surface,  all  of  which  have  entered  into,  and  gone  to  make  up,  the  soil  in  its 
present  condition.  This  organic  matter  has  furnished  the  carbonaceous  mate- 
rial to  which  the  black  color  of  the  soil  is  mainly  due,  and  the  phosphates,  the 
ammonia,  and  other  animal  substances  which  have  added  greatly  to  its  produc- 
tive qualities. 

The  presence  of  these  deposits  over  nearly  the  entire  surface  of  the  State, 
gives  that  uniform  character  to  the  soil  which  forms  so  marked  a  feature  in  its 
surface  geology,  and  makes  it  one  of  the  finest  agricultural  regions  on  the  face 
of  the  globe.  The  soils  based  upon  the  loess  contain  a  smaller  amount  of 
alumina  and  a  larger  per  cent,  of  silica  than  the  ordinary  drift  soils,  and  from 
the  porous  nature  of  the  sub-soil  it  absorbs  water  freely,  and  withstands  the 
extremes  of  both  wet  and  dry  seasons  much  better  than  the  ordinary  clay  soils. 
The  calcareous  and  marly  portions  of  the  loess  may  be  used  to  advantage  as  a 
fertilizer  on  sour  and  wet  clay  soils. 

The  stratified  rocks  in  this  county  comprise  the  lower  portion  of  the  Coal 
Measures,  and  a  part  of  the  Sub-carboniferous  limestones.  The  Coal  Measures 
in  this  county  comprise  a  thickness  of  about  three  hundred  and  fifty  feet,  and 


MADISON   COUNTY.  317 

include  the  lower  portion  of  the  measures  from  the  base  to  the  horizon  of  coal 
seam  No.  3,  of  the  general  section.  The  following  vertical  section  will  give  a 
general  idea  of  the  character  of  the  Coal  Measures  in  this  county,  and  the 
relative  position  and  thickness  of  the  strata  which  thej  afford.  The  upper 
part  of  the  section  was  obtained  mainly  from  the  shaft  at  Highland,*  and  the 
lower  part  from  exposures  on  Wood  river  and  in  the  vicinity  of  Alton. 

Sandj  shale  exposed  in  the  vicinity  of  Highland 15  feet,  0  in. 

Calcareous  shale,  with  fossil  shells 3  '< 

Compact  blue  limestone,  weathering  to  a  rusty  brown  color 4  '* 

Graj  shale,  with  septaria 10  << 

Coal  No.  3 1  **     6    •* 

Gray  shale 21  "     6  ** 

Calcareous  shale,  with  fossil  shells 2  '^ 

Bituminous  shale,  with  a  six  inch  seam  of  coal 22  '' 

Sandstone  and  sandy  shales,  with  three  or  four  seams  of  bituminous  shale 

about  one  foot  in  thickness 104  " 

Limestone .,  1  <<  10  '* 

Bituminous  shale  and  coal 6  " 

Fire  clay 1  "     G  " 

Clay  shale 50  ** 

Coal  passed  through  in  the  Edwardsville  shaft  (probably  local) 2  <' 

Limestone  and  bands  of  calcareous  shales 15  to  23  *' 

Coal  No.  1  C  (Wood  river  and  Edwardsville 5  to    7  " 

Fireclay a 3  to    6  '* 

Nodular  limestone 5  to    8  " 

Sandy  shales 40  to  50  '* 

Bituminous  shale  (local) 1  "     6  " 

Coal,  Alton  seam.  No.  1  B? 2}  to    3  " 

Fire  clay  and  clay  shale 3  to    6  ** 

The  Coal  Measures  underlie  nearly  all  the  uplands  in  this  county,  and  attain 
their  greatest  thickness  in  the  eastern  portion,  but  thin  out  towards  the  river 
bluffs  on  the  west.  The  upper  part  of  the  measures  outcrop  on  Silver  creek,  in 
the  eastern  part  of  the  county,  and  also  on  Wood  river  near  the  north  line,  but 
the  exposures  are  limited,  and  sometimes  widely  separated,  so  that  it  would  be 
quite  impossible  to  construct  a  complete  section  from  the  natural  exposures 
along  the  streams.  The  upper  part  of  the  measures  in  this  county  contain  but 
one  coal  seam,  and  that  seldom  exceeds  a  thickness  of  eighteen  or  twenty  inches, 
and  is  consequently  of  little  economical  importance.  Prof  Lesquereux  con- 
siders this  seam  to  be  identical  with  the  DuQuoin  coal,  and  the  same  as  No.  3 
of  his  general  section.  It  outcrops  in  the  vicinity  of  Highland,  and  has  been 
worked  at  several  points  to  supply  the  local  demand  for  coal.     It  will  probably 

*  We  are  indebted  to  Mr.  Bandklier,  of  Highland,  for  a  section  of  the  strata  passed 
through  in  the  shaft  sunk  for  coal  at  that  point. 
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be  found  also  on  Wood  river  and  Silver  creek,  in  the  northeast  part  of  the 
county,  though  it  will,  perhaps,  be  still  too  thin  to  be  worked  with  profit. 

The  lower  measures,  as  they  are  developed  in  the  western  portion  of  the 
county,  contain  the  horizon  of  four  coal  seams,  two  of  which  are  already  known, 
and  from  these  the  present  supply  of  coal  is  obtained.  Below  the  nodular 
argillaceous  limestone,  which  underlies  the  main  coal  on  Wood  river,  we  find  in 
the  adjoining  county  of  St.  Clair,  first,  a  few  feet  of  sandy  or  argillaceous  shale, 
and  then  a  band  of  brownish  gray  argillaceous  limestone,  and  sometimes  a  bitu- 
minous shale,  that  forms  the  roof  to  a  lower  coal  seam,  (No.  1  B),  which  at  the 
old  Pittsburgh  mines,  on  the  north  side  of  the  Belleville  and  St.  Louis  Kail- 
road,  is  about  three  feet  in  thickness. 

In  this  county  the  strata  intervening  between  the  Belleville  coal  a^d  the 
Alton  seam  is  considerably  greater  than  we  find  between  the  Belleville  coal  and 
No.  1  B  in  St.  Clair,  and  it  is  quite  possible  that  that  seam  is  not  represented 
in  our  section  in  this  county,  and  that  the  Alton  coal  should  properly  be  refer- 
red to  No.  1  A. 

At  Edwardsville,  the  Belleville  coal  is  found  at  a  depth  of  from  80  to  90 
feet  below  the  surface,  and  in  sinking  the  shaft  at  this  point,  a  thin  seam  above 
the  main  coal  was  passed  through,  representing,  probably,  only  a  local  develop- 
ment, as  it  is  apparently  too  near  coal  No.  1  C  to  be  properly  referred  to  No.  2 
of  the  general  section.  The  following  section  was  made  at  the  Edwardsville 
shaft:  ^ 

Loess  and  drift  clay  and  gravel,  about 60  feet. 

Broken  shale 2     *' 

Limestone 5     '* 

Coal 2-    " 

Hard,  blue  argillaceous  limestone,  alternating  with  bands  of  calcareous  8hale..l6     ** 
Coal  (Belleville)  No.  1  C C     ** 

No  attempt  has  been  made,  so  far  as  we  are  aware,  to  determine  whether  or 
not  the  two  lower  seams,  No.  1  A,  and  No.  1  B,  are  developed  at  this  point,  but 
it  is  quite  probable  that  one  or  both  of  them  may  be  found  here  whenever  the 
main  seam  becomes  exhausted.  The  coal  obtained  from  the  Belleville  seam  at 
Edwardsville  is  of  good  quality,  and  presents  the  general  appearance  of  the 
coals  from  this  seam  in  St.  Clair  county.  It  appears  to  be  more  uniform  in 
thickness,  however,  here  than  at  Caseyville,  and  much  less  subject  to  the  inter- 
ruptions known  as  "  clay  slips"  and  "horsebacks.*' 

The  Madison  Coal  Company\  mines  are  located  on  Wood  river,  about  eight 
miles  northeast  of  Alton,  where  the  following  beds  outcrop  at  the  surface : 

Coal 2  feet. 

Fire  clay 3     " 

Calcareous  shale,  with  fossil  shells 10     " 

Bluish-graj  limestone 6     " 
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Bituminous  shale 1  foot. 

Coal  No.  1  C 5  to  6     *' 

Fire  clay 2  to  3     " 

Nodular  limestone,  partially  exposed 2     <^ 

The  lower  scam  is  the  only  one  wrought  at  this  locality,  and  is  without  doubt 
identical  with  the  lower  scam  in  the  shafl  at  Edwardsville,  and  with  that  work- 
ed at  Collinsville,  Belleville  and  Caseyville,  in  St.  Clair  county.  The  quality  of 
the  coal  does  not  differ  materially  from  that  at  Edwardsville,  but  these  mines 
are  worked  far  more  extensively  than  any  others  in  this  county. 

In  the  vicinity  of  Alton  a  lower  seam  is  found,  that  varies  in  thickness  from 
two  to  three  feet,  and  is  separated  from  the  Sub-carboniferous  limestone  by 
only  a  few  feet  of  fire  clay  or  clay  shale.  This  may  be  the  equivalent  of  No.  1 
A  of  the  general  section,  and  in  Scott  county  it  is  known  as  the  Exeter  coal. 
At  some  localities  in  Greene  and  Scott  counties,  this  seam  is  underlaid  by  a  bed 
of  nodular  steel-gray  limestone,  and  a  valuable  bed  of  potter's  clay.  At 
Mitchell's  coal  bank,  two  miles  north  of  Alton,  this  seam  is  overlaid  by  one 
foot  of  bituminous  shale,  and  about  forty  feet  of  clay  shale.  At  more  northern 
localities'  this  clay  shale  is  replaced  by  sandy  shales  and  sandstone.  The  coal 
seam  No.  1  B,  if  present  in  this  vicinity,  would  be  found  immediately  above 
this  clay  shale,  which  may  attain  a  thickness,  altogether,  of  fifty  or  sixty  feet. 
An  analysis  of  this  coal  frgm  four  different  mines  in  the  vicinity  of  Alton, 
gave  the  following  average  results: 

Specific  gravity 1.2964 

Loss  in  coking 44.04 

Total  weight  of  coke 55.96 

100.00 

ANALYSIS  : 

Moisture 8.70 

Volatile  matters 35.39 

Carbon  in  coke 50.88 

Ashes 5.07 

100.04 

Carbon  in  coal 54.19 

An  analysis  of  four  specimens  from  the  Belleville  seam  in  this  county,  two  of 
which  were  from  the  Wood  river  mines,  representing  the  top  coal  and  the 
middle  coal  of  this  seam,  one  from  the  Edwardsvillc  coal,  and  the  other  from 
Cook's  mine,  gave  the  following  average  results : 

Specific  gravity 1.3210 

Loss  in  coking 50.82 

Total  weight  of  coke 49.18 

100.00 
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ANALYSIS  : 

Moisture 9.75 

Volatile  matters 41.07 

Carbon  in  coke 42.12 

Ashes 7.07 

100.01 

Carbon  in  coal 48.67 

These  analyses  were  made  by  Mr.  Henry  Pratten,  formerly  an  assistant 
geologist  and  chemist  for  the  survey,  and  were,  no  doubt,  carefully  made,  and 
they  show  that  the  Wood  river  seam  contains  the  largest  amount  of  yolatUe 
matters,  and  would  in  consequence  be  the  best  for  the  manufacture  of  gas, 
while  the  lowest,  or  Alton  seam,  contains  the  most  fixed  carbon,  and  los€»  about 
12  per  cent,  less  in  coking.  These  two  scams  furnbh  nearly  all  the  coal  that  is 
mined  in  this  county  at  the  present  time. 

The  seam  that  outcrops  in  the  vicinity  of  Highland  is  too  thin  to  be  profita- 
bly worked  in  competition  with  the  lower  and  thicker  seams,  and  has 
consequently  only  been  opened  to  supply  the  local  demand  in  the  neighborhood 
of  its  outcrop.  It  varies  in  thickness  from  twenty  inches  to  two  feet,  and  is 
associated  with  shales  and  limestone  in  the  following  order : 

Calcareous  shale,  with  fossil  shells 3  feet. 

Hard  bluish  graj  limestone 4     ''  . 

Bituminous  shale 3     " 

Gray  shale,  with  band  of  scptaria 10    *' 

Coal 2     «» 

The  gray  shale  above  the  coal  contains  a  few  fossil  ferns,  and  the  limestone 
and  calcareous  shale  above  it  contains  fossil  shells,  corals  and  crinoidea.  The 
best  exposure  of  these  beds  is  about  one  mile  north  of  Highland.  At  another 
locality,  about  a  mile  and  a  half  southwest  of  this,  there  is  an  exposure  of  about 
thirty  feet  of  sandy  shale  underlying  the  limestone  in  the  foregoing  section, 
with  no  trace  of  the  coal  seam.  This  is  only  another  evidence  of  the  sudden 
change  to  which  the  strata  of  the  Coal  Measures  are  liable,  even  in  local  out- 
crops over  very  limited  areas,  and  indicate  the  reason  why  coal  is  not  always 
found  in  boring  through  strata  that  arc  known  to  include  the  horizon  of  one  or 
more  coal  seams.  A  very  slight  change  in  the  surface  conditions  at  any  given 
locality,  during  the  deposit  of  a  coal  seam,  would  result  in  replacing  the  coal 
with  some  other  material,  forming  either  a  sandstone,  limestone  or  shale  in  its 
place;  and  even  after  the  coal  had  been  formed,  it  may  have  been  swept  away 
by  the  action  of  sub-marine  currents,  and  its  place  supplied  with  sedimentary 
material. 

The  Sub-carboniferous  limestones  of  this  county  include  a  thin  outlier  of  the 
Chestor  group,  the  8t.  Louis  limestone,  and  the  upper  or  geodiferous  shales  of 
the  Keokuk  group,  and  comprise  a  thickness,  altogether,  of  about  three  hun- 
dred feet. 
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The  Chester  group  is  represented  by  the  lower  sandstone,  about  twelve  feet 
in  thickness,  overlaid  by  a  thin  band  of  limestone  two  feet  thick.  The  lime- 
stone is  coarsely  granular  in  structure  and  of  a  brownish -gray  color,  and  is  quite 
unlike  any  of  the  upper  beds  of  the  St.  Louis  group.  The  sandstone  is  a  mas- 
sive brown  rook,  presenting  the  usual  appearance  of  this  bed  in  more  southerly 
localities,  where  it  is  fully  developed.  These  beds  form  the  upper  layers  of  the 
limestone  escarpment  in  the  bluffs  just  above  the  city  of  Alton.  This  group, 
which  is  over  six  hundred  feet  thick  in  Randolph  county,  has  thinned  out,  in 
a  distance  of  about  eighty  miles,  to  an  aggregate  of  only  about  fourteen  feet; 
and  in  the  adjoining  county  of  Jersey  we  ropognized  a  thin  outlier  of  this  group 
only  about  three  feet  in  thickness,  which  is  the  most  northerly  point  at  which 
it  has  been  recognized. 

The  St.  Louis  limestone  is  well  exposed  between  the  mouth  of  the  Piasa  and 
the  city  of  Alton,  forming  a  continuous  bluff,  averaging  a  hundred  feet  or  more 
in  height.  The  following  section  will  illustrate  the  lithological  characters  of 
this  division  of  the  Sub-carboniferous  system,  as  it  appears  in  this  county : 

Green  shalj  clay,  with  nodules  of  limestone 4  feet. 

Massive  arenaceous  limestone,  partially  stratified 18    ^' 

Massive  light  gray  limestone,  with  dendrites 10    " 

Thin-bedded  light  gray  limestone 15    << 

Gray  limestone;  in  irregular  beds 10    <' 

Irregularly-bedded  dark  graj  limestone,  partly  magnesian,  with  nodules  of 

siliceous  limestone  and  chert 8    ^' 

Thin-bedded  graj  limestone 10    <' 

Brecciated  and  concretionary  limestone 30  to  50    *^ 

Regularly-bedded  gray  limestones,  the  upper  part  rather  massive  and  passing 
downward  into  thinner-bedded  magnesian  limestones,  of  a  brownish-gray 

color 50  to  60    *' 

Brown  earthy  magnesian  limestones,  with  some  hydraulic  layers  and  bands  of 
semi-oolitic  limestone,  containing  Pentremites  and  small  shells,  such  as  arc 
characteristic  of  the  same  horizon  at  Bloomington  and  Spergen  Hill,  Indiana, 
and  Warsaw,  Illinois 40  to  60    <' 

The  upper  beds  in  the  foregoing  section  thin  out  rapidly  above  Alton,  and 
at  the  old  lime-kiln,  about  four  miles  above  the  city,  the  whole  series  is  probably 
not  more  than  about  one  hundred  and  twenty  feet  in  thickness.  North  of  the 
Piasa  we  have  not  been  able  to  recognize  any  of  the  beds  that,  in  the  vicinity 
of  Alton,  overlie  the  brecciated  limestone. 

As  has  been  elsewhere  observed,  this  is  the  most  variable  in  its  lithological 
characters  of  all  the  divisions  of  the  Sub-carboniferous  series,  except  the  Kin- 
derhook  group.  Hence  before  it  had  been  examined  over  wide  extended  areas, 
we  were  disposed  to  separate  it  into  two  divisions,  which  seemed  to  be  clearly 
distinct  and  well  defined,  both  by  their  lithological  characters  and  by  the 

—42 
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specific  okaracters  of  the  fossils  belonging  to  each.  Bat  it  was  found,  on  exami- 
nation at  many  and  widely  separated  points,  that  the  lithological  characters  on 
which  this  division  had  been  made  were  not  constant,  and  moreover  that  many 
species  of  fossils,  which  were  supposed  to  be  restricted  to  the  separate  divisions 
of  this  group,  were  found  to  extend  through  the  whole.  For  example,  the 
Pentremites  coiwideus,  which  occurs  ic  the  lower  part  of  this  group,  three  miles 
above  Alton,  and  is  also  a  characteristic  fossil  of  these  beds  at  Warsaw,  Illinois, 
and  Spergen  HiU,  Indiana,  also  occurs  in  Monroe  county,  in  the  upper  division 
of  this  limestone,  associated  with  lAihoitrotion  prolifera  and  other  characteristic 
fossils  of  the  upper  limestones.  This  pentremite  is  quite  common  in  the  semi- 
oolitic  beds  three  miles  above  Alton,  and  is  associated  with  RhynchaneUa  mutata, 
R.  tnctcra,  Retzxa  Vemeuilianns,  Productus  hiserialu^  P,  AUonentis,  etc.  The 
purer  limestones  above  the  brecciatcd  bed  contain  Aihyris  amhigua^  Orthis 
dubiay  Terebratula  hastata,  Productus  ovatuSy  P,  marginicinctus,  P.  tcnmcostus, 
LithostroHon  Canadense^  L.  prolifera^  and  several  undetermined  species  of 
BeHerophafiy  AUorisma,  Conulariaj  etc. 

No  specimens  of  Archimedes  have  yet  been  found  in  the  upper  division  of 
the  St.  Louis  limestone  in  this  State,  though,  according  to  Dr.  B.  F.  SnuMARD, 
it  has  been  found  in  Missouri  in  this  horizon.  Out  of  the  one  hundred  and 
thirteen  species  of  fossil  fishes,  from  the  carboniferous  rocks  of  Illinois,  that 
are  figured  and  described  in  the  second  volume  of  this  Report,  nineteen  were 
obtained  from  this  division  of  the  Sub-carboniferous  series;  and  it  is  quite 
probable  that  further  investigations  will  add  several  more  to  the  number  already 
known  from  this  horizon. 

Keokuk  group* — At  the  base  of  the  bluffs,  on  the  Piasa,  there  is  an  outcrop 
of  twenty-five  feet  of  calcareo-argillaceous  shales,  which  properly  belong  to  the 
upper  divisions  of  this  group,  and  represent  the  geodiferous  shales  of  Hancock 
and  the  adjoining  counties.  The  shales  at  this  point  contain  a  few  imperfect 
geodes,  but  afford  no  fine  specimens,  such  as  are  found  further  north  in  this 
bed.  It  will  probably  be  found  at  the  base  of  the  bluff,  on  the  Piasa,  nearly 
or  quite  to  the  bridge  on  the  road  from  Alton  to  Jersey  Landing.  It  affords 
no  material  of  economical  value. 

Economical  Oeology, 

Coal. — The  coal  beds  of  this  county  constitute  by  far  the  most  valuable  of  its 
mineral  productions,  and  as  population  increases  and  manufactures  are  extended, 
as  they  must  necessarily  do  in  so  rich  an  agricultural  region,  these  deposits 
6f  mineral  fuel,  which  have  been  stored  away  in  the  bosom  of  mother  earth  for 
untold  ages,  will  become  a  source  of  wealth  undreamed  of  at  the  present  time. 
As  will  appear  from  the  foregoing  pages,  there  are  two  seams  of  coal  now 
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opened  in  the  western  portion  of  the  county,  and  two  thinner  ones  are  known, 
which  have  not  yet  been  worked  to  any  considerable  extent.  The  two  lower 
seams  are  amply  sufficient,  inasmuch  as  they  underlie  nearly  all  the  uplands 
in  the  county  for  the  supply  of  the  entire  demand  for  mineral  fuel,  in  this 
county,  for  centuries  to  come.  These  two  seams  have  an  aggregate  thickness 
of  about  nine  feet,  and  will  yield  fully  nine  million  tons  of  coal  to  every  square 
mile  of  surface  which  they  underlie. 

But  although  the  horizon  of  these  coals  extend  over  nearly  the  whole  surface 
of  the  county,  there  may  be  localities  where  the  coal  is  replaced  by  other  mate- 
rial, and  this  seems  to  be  the  case  at  Highland,  according  to  the  journal  of  the 
boring  made  at  the  bottom  of  the  shafl  at  that  point.  The  shafb  was  sunk  to  a 
point  about  eighty  feet  above  the  Belleville  coal,  and  a  boring  was  then  carried 
down  forty-six  feet  below  the  limestone  that  usually  forms  the  roof  to  that  coal 
without  finding  any  trace  of  the  coal  seam;  and  if  the  journal,  kept  by  those 
prosecuting  the  work  here,  is  reliable  (and  we  have  no  reason  to  doubt  that  it 
is  so),  then  the  Belleville  coal  at  this  point  is  replaced  by  shale.  It  is  greatly 
to  be  regretted  that  the  boring  had  not  been  continued  to  the  base  of  the  Coal 
Measures,  which  would  probably  have  been  reached  in  fifly  feet  or  less  from 
the  point  where  the  work  was  suspended.  This  would  have  settled  the  question 
whether  the  two  lower  seams.  No.  1  A  and  No.  1  B,  had  also  been  replaced 
with  other  material  at  this  point.  At  Summerfield,  about  twelve  miles  south- 
west of  Highland,  a  four  foot  seam  of  coal  has  been  reached  at  a  depth  of  about 
two  hundred  and  seventy-five  feet  below  the  surface,  but  from  the  section  given 
of  the  shaft  at  this  point,  it  would  appear  that  this  is  coal  No.  1  B,  and  that 
the  Belleville  seam  is  replaced  by  shale  at  this  point,  also.  It  is  to  be  hoped 
that  borings  will  be  made  at  other  points  in  the  central  and  eastern  portions  of 
the  county,  to  determine  whether  the  thinning  out  of  the  Belleville  coal  is  con- 
fined to  a  limited  area  or  prevails  over  a  considerable  extent  of  surface. 

Clays. — Good  clays,  suitable  for  the  manufacture  of  potters'  ware  and  fire 
brick,  are  frequently  found  underlying  the  lower  coal  seam  No.  1  A.  It  varies 
in  thickness  at  difierent  localities,  ranging  from  two  to  ten  feet.  It  is  usually 
of  a  light  buff,  sometimes  nearly  white  color,  and  is  extensively  used  for  eco- 
nomical purposes  in  various  portions  of  the  State.  At  Upper  Alton  a  pottery 
has  been  in  operation  for  several  years,  and  is  supplied  with  clay  from  a  bed 
in  the  vicinity,  which  comes  from  about  the  horizon  of  the  lower  coal.  Other 
localities  may  no  doubt  be  found,  in  the  northwestern  portion  of  the  county, 
where  valuable  deposits  of  clay  exist,  and  they  will  generally  be  found  near  the 
junction  of  the  Coal  Measures  with  the  Sub-carboniferous  limestones.  Clay, 
suitable  for  manufacturing  bricks,  may  be  obtained  from  the  sub-soil  clays 
almost  anywhere  on  the  uplands. 
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Jfydraulic  Liniestane. — At  the  base  of  the  St.  Louis  limestone,  on  the  Piasa, 
there  is  a  bed  of  hydraiilic  lime  about  eight  feet  thick.  It  outcrops  on  the 
north  side  of  the  creek  in  the  edge  of  Jersey  counU^ ;  and  a  mill  has  been 
erected  there  for  the  manufacture  of  hydraulic  cement. '  The  rock  is  a  bluish 
gray  earthy  magnesian  limestone,  and  resembles  that  found  at  Miller's  cement 
mills,  near  the  south  line  of  St.  Clair  county,  and  probably  holds  about  the 
same  stratigraphical  position.  This  limestone  may  be  found  in  the  bluff  on  the 
south  side  of  the  Piasa,  from  its  outcrop  at  the  mill  to  the  mouth  of  the  creek. 
A  considerable  portion  of  the  lower  part  of  the  St.  Louis  limestone  is  dolomitic 
in  composition,  and  may  afford  other  beds  that  will  eventually  be  useful  for 
this  purpose. 

Limestone /or  Lime. — There  is  perhaps  no  other  point  in  the  State  where 
equal  facilities  may  be  found  for  the  manufacture  of  a  superior  article  of  quick 
lime,  in  almost  unlimited  quantities.  The  upper  part  of  the  St.  Louis  lime- 
stone in  the  vicinity  of  Alton,  is  a  nearly  pure  carbonate  of  lime,  which,  when 
burned,  affords  the  best  quality  of  quick  lime  hitherto  manufactured  in  this 
State.  The  quarries  are  immediately  on  the  bank  of  the  Mississippi,  and  the 
product  of  the  lime  kilns  can  be  shipped  to  any  point  on  the  river  without  any 
expense  of  land  carriage.  Coal  is  abundant  in  the  immediate  neighborhood, 
and  affords  the  necessary  fuel  at  a  moderate  cost. 

The  manufacture  of  quick  lime  commenced  here  at  an  early  day,  and  for 
some  years  Alton  supplied  nearly  all  the  river  towns  from  St.  Paul  to  New 
Orleans  with  this  article.  But  more  recently  the  manufacture  of  lime  has  been 
commenced  at  many  points  on  the  river,  and  an  inferior  article,  manufactured 
nearer  home,  has  been  substituted  for  the  Alton  lime.  The  following  history 
of  the  lime  business  at  this  point  is  taken  from  the  Alton  Courier,  of  Nov. 
28th,  1857. 

''One  of  the  most  important  branches  of  manafacture  in  Alton  is  that  of  lime. 
Like  all  other  enterprises,  beginning  on  a  small  foundation,  it  has  developed  and 
grown  year  after  year,  until  it  now  ranks  second  to  that  of  no  other  citj  in  the  Union. 
This  is  caused  almost  solely  by  its  superior  qualities,  which  cause  it  to  be  sought  after 
with  avidity,  wherever  it  has  been  once  tried,  or  wherever  its  almost  universal  repu- 
tation has  extended.  In  view  of  these  facts  it  may  not  be  uninteresting  to  look  at 
some  statistics  of  the  trade  in  its  early  days,  and  as  it  now  exists. 

The  first  lime  made  in  the  city,  of  which  we  have  any  record,  was  mannfactured  in 
Uunteritown  in  the  year  1815,  by  Col.  Jacob  Judy.  The  manner  of  its  manufacture 
was  in  keeping  with  the  primitive  style  of  those  early  times.  It  was  simply  this : 
Large  log  heaps  were  made,  and  the  rock  being  placed  upon  them,  they  were  fired, 
and  as  the  logs  burned  to  ashes  the  rock  was  transformed  into  lime.  Lime  continued 
tQ  be  made  in  this  way  as  occasion  and  necessity  demanded,  until  1818,  when  it  was 
manufactured  in  kilns.  The  first  kiln  was  erected  in  Hunterstown  by  Maj.  C.  W. 
Hunter,  who  leased  it  to  the  Hon.  GeOrge  Smith  and  Thomas  G.  Hawley,  now  of  Upper 
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Alton.  These  gentlemen  manufactured  lime  to  a  considerable  extent,  which  they 
were  under  bonds  to  sell  at  not  more  than  25  cents  per  bushel.  This  bond,  we  under- 
stand, is  jet  in  existence,  and  can  probably  be  seen  by  the  curious. 

The  manufacture  of  lime  continued  to  be  carried  on  with  more  or  less  activity  until 
1847.  In  this  year  the  barreling  and  exportation  of  lime  was  commenced,  and  from 
that  day  to  this  the  business  has  prospered  and  grown,  and  is  yet  increasing  day  by  day. 
Its  present  extent  can,  perhaps,  be  judged  of  by  a  few  facts  and  statistics. 

Since  the  first  of  March  last,  there  has  been  manufactured  121,900  barrels,  of  which 
48,400  barrels  have  been  shipped  by  railroad  in  bulk.  The  balance,  73,500  barrels, 
have  been  shipped  and  sold  in  barrels,  thus  affording  a  large  demand  for  cooperage 
work.  There  are  twenty  kilns  now  in  operation,  of  which  five  are  patents.  These 
kilns  give  employment  in  various  ways  to  not  less  than  four  hundred  men,  aside  from 
the  cooperage  required  by  them.  Thus  we  see  that  this  business,  though  making  but 
little  show,  and  perhaps  but  little  thought  of,  is  yet  one  of  vast  importance  and 
benefit.  With  the  kilns  now  in  use,  there  are  ample  facilities  for  the  manufacture  of 
about  210,000  barrels  of  lime  per  annum,  amounting  in  value  to  over  f  200,000.  This 
is  the  yearly  product  of  the  rocky  and  forbidding  bluffs  that  adorn  the  river  bank  in 
our  immediate  neighborhood.  What  other  portion  of  the  land,  so  unprepossessing  in 
appearance,  abounding  in  no  hidden  deposits  of  mineral  wealth,  and  of  like  extent, 
can  yield  more,  or  even  as  much?" 

From  that  time  down  to  the  present  there  appears  to  have  been  a  gradual 
falling  off  in  the  lime  business  at  this  point,  not  in  consequence  of  any  failure 
in  the  supply  of  the  necessary  material,  but  rather  from  the  competition  in  the 
manufacture  of  the  article  at  points  nearer  than  this  to  the  principal  markets 
heretofore  supplied  from  this  locality.  The  supply  of  material  for  the  manu- 
facture of  lime  is  absolutely  inexhaustible  in  this  vicinity,  and  Alton  must 
always  remain  a  noted  locality  for  this  branch  of  manufacture. 

Building  Stone, — This  useful  material,  like  that  for  lime,  occurs  in  great 
abundance,  but  its  outcrop  is  confined  to  the  vicinity  of  the  river  blufifs  in  the 
northwest  part  of  the  county.  The  entire  thickness  of  the  limestone  outcrop- 
ping in  the  bluff's  between  the  mouth  of  the  Piasa.and  Alton  is  something  over 
two  hundred  feet,  and  nearly  the  whole  of  it  may  be  made  available  as  a  build- 
ing stone.  From  the  Piasa  down  to  the  creek  which  enters  the  Mississippi  just 
below  the  old  town  of  Clifton,  the  limestones  which  here  form  the  base  of  the 
St.  Louis  series,  are  more  or  less  magnesian,  and  some  of  the  beds  approach  a 
true  dolomite  in  composition.  Where  this  rock  is  in  heavy  beds  it  makes  an 
excellent  material  for  culverts,  abutments,  and  heavy  walls,  where  strength  and 
durability  are  the  chief  requisites.  The  material  for  the  abutments  of  the 
railroad  bridge  over  the  Illinois  river  at  Meredosia,  was  obtained  from  the  light 
gray  limestone  near  the  top  of  the  bluff,  just  above  Alton,  and  proves  to  be  a 
durable  stone,  not  easily  affected  by  atmospheric  influences.  Some  of  the  beds 
in  the  upper  part  of  the  group  here,  are  susceptible  of  a  fine  polish,  and  may 
be  used  as  an  ornamental  stone.     The  thinner  beds  make  good  flag  stones,  and 
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bare  been  eztftuirelj  ii9<e«l  Iwth  at  Ahoa  aa^  Sprmz&^d.  fsr  tkat  pvrpoM. 
The  iaiEil/^Defi  aroniid  the  Capitol  S^joare.  in  SpnagfeM-  were  oltcaised  from 
the  upper  beds  of  liBesUifie  at  AltCA. 

In  the  eenteal  and  eaitern  portionj  of  the  ecycntj.  the  fnpf^j  of  haflding 
ftone  is  quite  limited.  The  limestone  in  the  ricinitT  of  Highland,  and  on 
Shoal  ereek^  affords  a  durable  stone  for  rough  walk,  but  as  the  bed  is  umaJlj 
not  more  than  fimr  or  fire  feet  in  thickness,  the  snpplj  is  limited.  There  are 
perhaps  some  other  beds  cff  Coal  Measure  limestone  onteropping  in  the  eonatj, 
that  will  prore  of  local  raloe  for  bnOding  porposes.  The  sandstones  ci  the 
Coal  Measorea  in  this  ooontj.  so  far  as  thej  hare  fallen  under  mj  obsenration, 
appear  to  be  too  sofi  and  incoherent  in  their  stmctore,  to  be  relied  on  as  a 
desirable  bnilding  materiaL  • 

There  are  hot  few  oonnties  in  the  State  more  farored  with  all  the  essentia] 
elements  of  wealth  and  material  prosperity  than  the  county  of  Madison.  Pos- 
sessing a  soil  of  nnsnrpassed  fertility,  corering  the  whole  area  of  the  county, 
with  an  abundant  supply  of  excellent  timber,  an  inexhaustible  supply  of  coal, 
building  stone,  limestone  for  lime,  hydraulic  lime  and  potters'  clay,  with  a 
farorable  position  on  the  Mississippi,  which  opens  up  to  its  products  the  markets 
of  the  world,  and  with  ample  railroad  facilities  connecting  it  with  St.  Louis 
and  Chicago,  as  well  as  the  cities  of  the  east,  it  only  remains  for  the  citizens  to 
improre  the  natural  adrantages  so  lavishly  bestowed,  to  obtain  for  this  county 
the  reputation  it  will  justly  deserre,  as  one  of  the  most  wealthy  and  populous 
in  the  State.  To  this  end  manufactories  sbonld  be  encouraged  and  built  up  to 
consume  the  surplus  of  raw  material  which  the  soil  is  capable  of  producing, 
and  to  make  arailable  the  natural  resources  in  the  way  of  mineral  fbel,  which 
hare  been  so  bountifully  stowed  away  beneath  the  surface. 


CHAPTER    XII. 

HANCOCK    COUNTY. 

This  county  is  situated  on  the  western  border  of  the  State,  opposite  the 
dividing  line  between  the  States  of  Iowa  and  Missouri,  and  embraces  a  super- 
ficial area  of  about  twenty-one  townships,  or  seven  hundred  and  fifby-six  square 
miles.  It  is  bounded  on  the  north  by  Henderson  county,  on  the  east  by 
Schuyler  and  McDonough  counties,  on  the  south  by  Adams  county,  and  on  the 
west  by  the  Mississippi  river.  The  face  of  the  country  is  generally  level  or 
gently  undulating,  except  on  the  borders  of  the  streams,  where  it  becomes 
broken  and  hilly.  The  principal  streams  in  the  county  are  Crooked  creek  and 
Bear  creek,  which  traverse  the  eastern  and  southern  portions  of  the  county. 

A  large  portion  of  the  surface  of  this  county  is  prairie  land,  the  proportion 
of  prairie  and  timber  being  about  three  of  the  former  to  one  of  the  latter. 
But  notwithstanding  the  great  preponderance  of  the  prairie  over  the  timber 
land,  and  the  fact  that  the  greater  portion  of  the  prairie  is  now  occupied  and 
improved,  the  amount  of  timber  still  remaining  is  probably  nearly,  or  quite,  as 
great  as  at  any  period  before  its  settlement  by  the  white  race,  showing  that  the 
annual  growth  has  proved  fully  adequate  to  supply  the  wants  of  the  population 
for  fuel,  fencing  and  building  purposes.  By  the  settlement  of  the  county,  the 
fires  which  annually  swept  over  its  surface  while  in  a  state  of  nature,  were  pre- 
vented from  spreading  over  the  whole  area  as  before,  and  the  young  growth  of 
timber  which  had  previously  been  destroyed  by  these  annual  fires  was  preserved, 
and  in  this  way  the  supply  has  been  fully  maintained. 

The  soil  upon  the  prairie  land  is  usually  a  deep  black  loam,  with  a  brown  clay 
sub-soil.  On  the  ridges  that  skirt  the  streams  the  soil  is  tfsually  a  chocolate 
brown  loamy  clay,  becoming  locally  light  brown  or  yellow,  on  the  slopes  of  the 
hills,  from  the  predominant  character  of  the  sub-soil.  The  timber  on  these 
ridges  consists  for  the  most  part  of  black  and  white  oak  and  hickory,  with  an 
undergrowth  of  red-bud,  sassafras  and  hazel.  On  the  more  level  portions  of 
the  timbered  uplands  we  find,  in  addition  to  these,  elm,  linden,  wild  cherry  and 
honey  locust.     The  soil,  on  the  lands  where  the  last  named  varieties  of  timber 
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are  found,  is  fall  j  equal,  in  its  prodnctiTe  capacitr.  to  tbat  of  tbe  prairies,  while 
that  on  the  oak  ridges  is  comparatiTelj  thin.  In  the  sonthwest  portion  of  the 
county  there  is  a  wide  belt  of  alloTial  bottom  skirting  the  Mississippi  river, 
commencing  at  the  citj  of  Warsaw,  and  extending  to  the  soath  line  of  the 
connt  J.  with  an  ayerage  width  of  abont  three  miles.  A  part  of  this  bottom  is 
prairie,  and  a  part  is  covered  with  a  heavy  growth  of  timber,  consisting  of 
Cottonwood,  sycamore,  red  and  slippery  elm.  black  and  white  walnut,  ash,  hack- 
berry,  honey  locust,  pecan,  persimmon,  paw-paw,  coffee  nnt,  white  maple,  red 
birch,  linden  and  mulberry,  and  the  common  varieties  of  oak,  and  shell-bark 
and  pig-nut  hickory.  The  greater  portion  of  this  bottom  is  susceptible  of  cnl- 
tivation,  and  possesses  a  sandy  soil  that  is  not  surpassed,  in  its  productive 
capacities,  by  any  other  portion  of  the  county.  It  is  subject  to  overflow,  how- 
ever, during  seasons  of  extraordinary  high  water,  and  those  who  cultivate  these 
lands  must  calculate  on  a  partial,  if  not  a  total,  loss  of  their  crops  once  in  about 
seven  years. 

Springs  are  not  abundant  in  this  county,  but  are  occasionally  found  at  the 
base  of  the  river  bluffs  and  in  the  valleys  of  the  small  streams.  Some  of  these 
are  chalybeate,  and  contain,  in  addition  to  the  iron,  both  sulphur  and  magnesia. 
Good  welb  are  usually  obtained  on  the  uplands  at  depths  varying  from  twenty 
to  forty  feet.  The  surface  deposits  of  this  county  comprise  the  usual  sub-divi- 
sions of  the  Quaternary  system,  and  attain  an  aggregate  thickness  of  about 
seventy-five  feet.  All  the  uplands  are  covered  by  accumulations  of  drifi^  vary- 
ing in  thickness  from  twenty  to  sixty  feet  or  more.  This  usually  consists  of  a 
bed  of  blue  clay  or  hard  pan  at  the  bottom,  of  variable  thickness,  which  is 
overlaid  by  brown  clays,  with  gravel  and  boulders  of  waterworn  rock,  of  various 
sizes.  Sometimes  there  are  thin  beds  of  sand  in  the  brown  clays,  that  present 
a  stratified  appearance,  and  serve  as  channels  to  the  underground  streams  of 
water.  A  large  portion  of  the  material  composing  the  drift  deposits  has  been 
transported  from  a  distance,  and  many  of  the  boulders  are  derived  from  the 
metamorphic  strata  of  Lake  Superior,  several  hundred  miles  from  the  spot 
where  they  are  now  found.  Many  of  these  boulders  are  of  great  size  and  many 
tons  weight,  and  must  have  required  a  mighty  force  to  transport  them  to  their 
present  position.  One  of  these  may  be  seen  at  the  foot  of  the  bluffs  between 
Nauvoo  and  Appanoose,  composed  of  the  matamorphic  rock  of  the  northwest, 
which  is  nearly  twenty  feet  in  diameter.  The  power  required  to  wrench  such 
a  mass  of  rock  from  its  native  bed  and  transport  it,  for  hundreds  of  miles,  with 
a  force  sufficient  to  obliterate  all  its  angles,  is  inconceivably  great;  but  here,  is 
the  boulder  of  granite,  nearly  five  hundred  miles,  as  the  crow  flies,  from  the 
nearest  known  outcrop  of  this  kind  of  rock,  giving  unmistakable  evidence  that 
such  a  result  has  been  accomplished.  Several  specimens  of  native  Copper  have 
been  found  in  the  drift  deposits  of  this  county,  which,  from  their  appearance, 
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leave  no  doubt  that  they  have  been  transported  from  the  copper  region  of  Lake 
Superior. 

Specimens  of  bituminous  coal  are  also  frequently  met  with  in  the  drift  clays 
of  this  county,  and  have  come  from  some  of  the  coal  seams  in  the  adjacent 
region.  To  those  who  are  unacquainted  with  the  manner  in  which  the  drift 
clays  and  the  inclosed  boulders  and  gravel  beds  have  been  accumulated,  these 
specimens  of  coal  and  copper,  or  any  of  the  metallic  ores  that  are  to  be  found 
in  them,  may  be  regarded  as  indications  of  the  near  proximity  of  valuable  beds 
of  these  minerals,  whereas  they  were  perhaps  transported  for  hundreds  of  miles, 
and  then  only  in  isolated  specimens,  and  furnish  no  evidence  whatever  of  the 
existence  of  any  deposit  of  mineral  wealth  in  the  vicinity  where  they  occur. 

Along  the  river  bluffs  the  accumulations  of  drift  appear  to  have  been  sub- 
jected to  a  partial  sifting  process,  which  has  given  to  the  whole  a  stratified 
character  which  may  be  termed  modified  drift.  In  the  section  of  the  river 
bluff  exposed  in  grading  Main  street,  in  the  city  of  Warsaw,  a  very  interesting 
section  of  modified  drift  may-^be  seen,  showing  the  following  order  of  super- 
position : 

Ash  colored  marly  claj,  resembling  lot%9 10  feet,  0  in. 

Brown  drift  clay 10  <<  0  << 

Brown  sands,  partly  stratified ^ 8  <<  0  '* 

Blae  sandy  clay 2  '<  6  << 

Fine  gravel  and  clay 2  ''  6  '' 

Yellow  sand ^  2  *<  0  " 

Gravel  and  boulders 8  ^'  0  <' 

Blue  clay 6  »'  0  ** 

The  upper  clay  bed  in  the  above  section  resembles  the  loess  in  its  color  and 
general  appearance,  but  contains  no  fossils  at  this  locality.  In  the  vicinity  of 
Hamilton  there  is  an  exposure  of  loess,  fifteen  feet  thick,  in  the  railroad  cut; 
and  at  this  point  it  contains  a  few  fossil  shells.  It  appears  to  be  generally 
more  argillaceous  here  than  at  points  farther  south,  and  it  probably  nowhere 
exceeds,  in  this  county,  a  thickness  of  fifteen  or  twenty  feet.  Where  it  forms 
the  sub-soil  its  porous  character  allows  the  water  to  pass  freely  through  it, 
affording  a  more  thorough  drainage  to  the  surface  than  that  afforded  by  the 
clay  sub-soils  of  the  drift.  Along  the  river  bluffs  in  this  county  the  drift, 
either  in  its  normal  or  modified  condition,  appears  everywhere  below  the  loess, 
while  the  deposits  of  the  latter  are  comparatively  thin,  and  restricted  to  the 
vicinity  of  the  river  bluffs.  The  drift  clays  that  underlie  the  central  and  east- 
ern portion  of  the  county  contain  fragments  of  wood,  and  often  the  entire 
trunks  of  trees  of  considerable  size  are  met  with,  in  sinking  wells  in  this  forma- 
tion. These  woods  are  coniferous,  and  appear  to  belong  to  a  species  of  cedar. 
At  several  points  in  this  county,  one  of  which  is  on  the  state  road,  five  miles 
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nearly  east  of  Warsaw,  there  is,  at  the  base  of  the  drift  deposits,  a  bed  of  ferm- 
ginous  conglomerstte,  exactly  resembling  the  conglomerate  of  Southern  Illinois, 
which  we  regard  as  of  Tertiary  age.  Whether  this  bed  in  Hancock  county, 
which  appears  to  be  only  about  two  feet  in  thickness,  is  really  referable  to  the 
same  age,  is  a  point  that  we  have  not  yet  been  able  to  determine;  but  the  fact, 
alluded  to  in  a  previous  chapter,  of  the  occurrence  of  sharks'  teeth  in  the  allu- 
vial sands  of  the  Mississippi  river,  in  this  county,  renders  it  highly  probable 
that  beds  of  this  age  were  really  deposited  as  far  north  as  this;  and  if  so,  this 
band  of  conglomerate  is  most  probably  referable  to  the  same  age.  As  it  con- 
tains no  fossils,  its  age  can  only  be  inferred  from  its  stratigraphical  position, 
which  is  below  tho  blue  clay  or  ^'hard  pan''  that  is  usually  regarded  as  the  base 
of  the  drift  formation.  These  superficial  deposits,  belonging  to  the  Quaternary 
or  most  recent  of  the  geological  systems,  are  spread  entirely  over  the  surface  of 
tho  county,  except  in  the  valleys  of  the  streams,  where  they  have  been  carried 
away  by  surface  agencies.  Hence  the  underlying  stratified  rocks  are  only  to 
be  seen  in  the  bluffs  and  valleys  of  the  streams,  where  the  clays  and  gravel  beds 
have  been  removed  by  the  agency  of  water  currents. 

The  stratified  rocks  that  are  exposed  above  the  surface,  in  this  county,  com- 
prise a  limited  thickness  of  the  lower  Coal  Measures,  and  about  one  hundred 
and  fifty  feet  of  Sub-carboniferous  limestone,  belonging  to  the  St.  Louis  and 
Keokuk  groups.  A  vertical  section  of  these  rocks  would  exhibit  the  following 
order  and  thickness  of  strata: 

Coal  Measures: 

Sandstone,  passing  downward  into  claj  ghalc....^ 30  feet. 

Coal 2    " 

Bituminous  and  argillaoeons  ^alcs.. 9    *' 

Coal _^ 1    "    6  in. 

Conglomerate  sandstone.. .« « 20    ** 

St.  Louis  Limestone  : 

Brecciated  and  conci:etionarj^  limestone ,. 10  to  25  feet. 

Calcareous  grit  stones 10    ^* 

Blue  clay  shales  and  Archimedes  limestones 20    '* 

Magnesian  limestone 8  to  12    '' 

Keokuk  Limestone  : 

Geodifcrous  shales  and  shaly  limestone 30  to  40  feet. 

Light,  bluish-graj  limestones 20  to  30    ** 

Cherty  thin-bedded  gray  limestones 40  to  50    " 

From  the  above  section  it  will  be  seen  that  the  aggregate  thickness  of  Coal 
Measures  in  this  county  is  only  about  sixty-five  feet,  and  they  include  the 
horizon  of  two  coal  seams,  both  of  which  are  comparatively  thin.  The  best 
outcrop  of  coal  in  the  county  is  on  Williams  creek,  near  Augusta,  in  the  south- 
east corner  of  the  county.     The  upper  seam,  which  we  regard  as  perhaps 
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identical  with  the  Colcbcster  scam,  is  here  about  two  feet  thick,  sometimes  as 
much  as  twenty-eight  or  thirty  inches,  and  affords  a  fair  quality  of  coal.  The 
roof  is  usually  clay  shale,  and  when  worked  by  drifting  it  requires  a  good  deal 
of  expense  in  cribbing,  to  keep  the  roof  from  falling  in.  Just  above  the  bridge, 
on  the  Pulaski  road,  the  following  strata  were  exposed  at  the  time  we  first  visited 
this  locality,  in  1853 : 

Shalj  sandstone 14  feet. 

Sandj  and  argillaceous  shales 16    '^ 

Coal 2    <* 

Red  shale 1    " 

Unexposed  slope 7    '^ 

Fire  clay •, 3    " 

The  sandstone  and  shale  above  the  coal  seam  was  somewhat  ferruginous,  and 
contained  nodules  of  argillaceous  iron  ore.  At  another  exposure  of  these  beds, 
not  more  than  fifty  yards  from  Hawley's  coal  bank,  the  coal  was  replaced  by  a 
thin  band  of  bituminous  shale,  and  the  following  section  was  exposed : 

Ferruginous  shale  and  shalj  sandstone .^^^ 32  feet. 

Bituminous  shale ^ ^.,,^ 0     '<     4  in. 

Graj  shale ^ 9     '< 

Bituminous  shale 1     '< 

Fire  clay ^ « 3     " 

These  two  sections  were  made  less  than  fifty  yards  apart,  and  represent  ex« 
actly  parallel  strata,  and  will  serve  to  illustrate  the  sudden  changes  that  some- 
times occur  in  coal  seams,  or  indeed  in  any  other  stratified  rock,  even  in  very 
limited  areas.  The  coal  which,  in  the  first  section,  is  two  feet  thick,  is  repre- 
sented in  the  last  by  four  inches  of  bituminous  shale.  The  lower  seam  of 
bituminous  shale  represents  the  horizon  of  the  other  coal  seam,  and  at  this 
locality  it  contains  a  few  fossils,  among  which  were  Disana  nitida  and  a  few 
scales  and  spines  of  fishes.  A  coal  seam — probably  the  same  as  the  upper  one 
in  the  foregoing  sections — outcrops  about  one  mile  southeast  of  Plymouth, 
which  had  not  been  worked  to  any  extent  at  the  time  of  my  visit  to  the  locality. 

In  the  central  and  western  portions  of  the  county  coal  has  been  found  at 
several  localities,  but  it  appears  to  exist  only  in  detached  outliers,  and  probably 
occupies  shallow  depressions  in  the  concretionary  limestone.  On  the  small 
creek  north  of  Carthage  there  are  two  or  three  outcrops  of  coal,  one  of  which  is 
on  the  lands  of  A.  Simpson,  Esq.,  the  northeast  quarter  of  section  11,  township 
5  north,  range  6  west,  and  another  on  the  northwest  quarter  of  section  9,  town- 
ship 5  north,  range  6  west.  The  coal  at  these  outcrops  is  only  from  twelve  to 
eighteen  inches  thick,  and  is  of  little  economical  value  at  the  present  time. 
On  the  head  waters  of  Waggoner's  creek,  which  enters  the  Missisrippi  one  mile 
above  the  old  town  of  Mont^bello,  there  is  an  outlier  of  coal,  that  was  worked 
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to  some  extent  id  the  early  settlement  of  the  county.  The  coal  at  this  point  is 
from  twelve  to  fourteen  inches  thick,  and  strongly  impregnated  with  iron 
pyrites.  On  Mr.  Miller's  place,  a  little  farther  north,  on  the  northeast  quarter 
of  section  32,  township  6  north,  range  8  west,  there  is  another  exposure  of 
about  the  same  thickness.  The  coal  is  here  underlaid  by  about  thirty  feet  of 
conglomerate  sandstone.  At  Nauvoo  this  thin  outlier  of  coal  was  found  about 
a  hundred  yards  south  of  the  ^'Temple,"  and  was  worked,  while  the  city  was 
occupied  by  the  Mormons,  by  stripping  off  the  overlying  drifl  clays  and  loess 
which  rested  directly  upon  the  coal.  It  is  only  about  eighteen  inches  in  thick- 
ness, and  having  no  roof  could  not  be  profitably  worked  at  the  present  time. 
It  is  probable  that  this  outlier  of  Coal  Measures  originally  extended  continu- 
ously from  Waggoner's  creek  to  Nauvoo,  and  it  is  also  found  on  the  opposite 
side  of  the  river,  just  below  the  old  town  of  Nashville,  where  it  is  represented 
by  a  bed  of  massive  conglomerate  sandstone,  that  caps  the  bluffis  at  that  point. 
There  are  also  outcrops  of  sandstone  and  bituminous  shale  extending  up  the 
river  bluffs  nearly  to  the  north  line  of  the  county,  but  up  to  the  present  time 
they  have  afforded  no  valuable  deposit  of  coal.  On  section  13,  in  the  eastern 
part  of  township  4  north,  range  8  west,  on  the  waters  of  the  north  fork  of  Bear 
creek,  coal  was  found  and  worked  in  the  early  settlement  of  the  county,  but 
was  soon  abandoned. 

From  the  fact  that  all  the  streams  of  any  considerable  size  in  the  county 
cut  down  to  the  limestones  that  underlie  the  Coal  Measures,  it  is  not  probable 
that  any  very  extensive  and  valuable  deposits  of  coal  will  ever  be  found  in  this 
county.  Local  deposits,  however,  may  exist  beneath  the  heavy  drift  deposits 
that  are  spread  over  the  broad  prairies,  and  may  be  found  by  boring  through 
these  overlying  deposits.  It  is  probable  that  a  boring  one  hundred  feet  deep 
would  reach  the  limestones  below  the  coal  at  every  point  in  the  county,  and 
thus  settle  definitely  the  question  as  to  the  amount  of  coal  that  existed  at  the 
point  where  the  boring  was  made.  By  referring  to  the  general  section  of  the 
strata  in  this  county,  it  will  be  seen  that  all  the  limestones  underlie  the  Coal 
Measures,  and  consequently  the  search  for  coal  either  in  or  below  these  lime- 
stones would  be  in  vain.  All  the  coal  in  this  county  lies  between  the'limestones 
and  the  drifl,  and  if  the  drift  is  found  resting  directly  on  the  limestone,  no 
coal  will  be  found. 

The  concretionary  or  brecciated  limestone,  which  is  the  upper  bed  of  Sub- 
carbonifereus  limestone  in  this  county,  underlies  the  Coal  Measures  throughout 
this  county,  and  it  therefore  forms  a  reliable  and  easily  recognized  horizon,  to 
guide  those  who  are  in  search  of  coal. 

Fossils  are  quite  rare  in  the  Coal  Measures  of  this  county,  but  the  bitumin- 
ous shale  overlying  the  lower  seam  on  Waggoner's  creek,  and  near  Augusta, 
has  afforded  a  few  marine  shells,  as  well  as  some  fish  remains,  and  the  Conglom- 
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erate  sandstone  lias  afforded  a  few  specimens  of  plants,  sucli  as  Siffilianaj  Stiffs 
maria^  Lepidodendron^  etc* 

St.  Louis  Limestofie. 

Concretionary  and  Brecciated  Limestone. — This  division  of  the  St.  Louis 
group  is  a  bluish-gray,  sometimes  nearly  white  limestone,  concretionary  in 
structure,  and  sometimes  brecciated,  and  rarely  presents  any  regular  lines  of 
bedding.  It  contains  locally,  irregular  seams  and  crevices  filled  with  green 
marly  clay,  and  also  seams  and  nodules  of  chert.  At  some  localities  the  chert 
forms  a  stratum  a  foot  or  two  in  thickness  at  the  top  of  the  limestone.  This 
limestone  outcrops  in  the  river  bluffs  throughout  the  county,  and  on  all  the 
principal  streams  in  the  interior.  On  a  branch  of  Bear  creek,  in  the  vicinity 
of  St.  Albans,  it  forms  the  entire  bluff,  and  also  outcrops  at  several  other  points' 
in  this  part  of  the  county.  On  Crooked  creek  it  was  met  with  as  far  north  as 
the  crossing  of  the  Pontoosac  road  west  of  La  Harpe,  and  it  may  be  found 
along  this  creek  as  far  south  as  it  runs  in  this  county.  It  is  also  found  on  the 
forks  of  Brunce's  creek,  northwest  of  Plymouth.  Ite  thickness  in  this  county 
is  variable,  ranging  from  ten  to  thirty  feet. 

CdUxareoui  Grit-stone, — The  concretionary  limestone  is  usually  underlaid  by 
about  ten  feet  of  grit-stones  in  regular  beds,  that  are  locally  calcareous,  and 
vary  in  thickness  from  two  inches  to  a  foot  or  more.  It  is  extensively  quarried 
in  the  vicinity  of  Warsaw,  where  it  is  exposed  on  all  the  small  streams,  as  well 
as  in  the  river  bluffs.  It  is  an  excellent  material  for  foundation  walls,  and  is 
very  generally  used  in  the  vicinity  of  its  outcrop. 

Blue  Shales  and  Archimedes  Limestones. — Below  the  grit-stones  above 
described,  there  are  a  series  of  blue  clay  shales,  with  intercalated  beds  of  coarse 
granular  gray  limestone,  that  attain  a  thickness  of  twenty  feet  or  more  in  this 
county.  They  are  well  exposed  at  the  city  of  Warsaw,  and  also  in  the  river 
bluffs,  both  above  and  below.  On  the  southwest  quarter  of  section  24,  town- 
ship 4  north,  range  6  west,  the  beds  are  well  exposed  on  Bronsey's  creek,  and 
are  twenty  feet  in  thickness.  This  division  of  the  group  is  somewhat  variable 
in  its  lithological  characters,  and  is  sometimes  composed  entirely  of  blue  or 
gray  clay  shales,  without  any  intercalations  of  limestone,  and  at  other  localities 
it  becomes  a  shaly  magnesian  limestone. 

Magnesian  Limestone. — The  lowest  member  of  the  group  is  a  brown  or  gray 
Magnesian  limestone,  generally  evenly  bedded,  is  easily  dressed,  and  is  an  ex- 
cellent material  for  caps  and  sills,  and  is  generally  used  in  the  vicinity  of 
Warsaw  as  a  building  stone.  Its  thickness  in  this  county  ranges  from  eight  to 
twelve  feet.  It  is  extensively  quarried  at  several  points  in  the  river  bluffs, 
from  two  to  three  miles  below  Warsaw,  where  it  attains  its  maximum  thickness, 
and  is  quite  regularly  bedded,  and  these  quarries  afford  nearly  all  the  dressed 


334  GEOLOGY  OF  ILUNOIS. 

gtone  used  in  the  city.  For  evenness  of  texture  and  durability,  this  limestone 
is  not  surpassed  by  any  other  in  the  county,  but  it  contains  minute  crystals  of 
jiron  pyrites,  which  oxydize  on  exposure  to  the  atmosphere,  giving  origin  to 
patches  of  rusty  brown,  on  the  exposed  surface  of  the  rock.  Zinc  blende  in 
crystals,  associated  with  crystals  of  dolomite  and  calcite,  is  occasionally  found 
in  pockets  in  this  limestone.  It  will  be  found  in  all  the  highest  points  of  the 
river  bluffs  from  "Warsaw  to  Nauvoo,  and  is  also  exposed  on  Brunce's  creek  and 
Crooked  creek  in-  the  east  part  of  the  county. 

Fossils  abound  to  some  extent  in  all  the  sub-divisions  of  the  group,  but  are 
most  abundant  in  the  shales  and  Archimedes  limestones.  The  Archimedes 
Worthenij  is,  perhaps,  the  most  abundant  and  conspicuous  fossil  in  this  bed, 
but  there  are  several  other  very  beautiful  forms  of  Bryozoa  associated  with  it, 
among  which  are  Coscinium  plimiomm^  C.  elegans^  C,  saganeUa,  C,  JdicheUnia, 
and  Polypora  Varsoviemis,  Fossil  shells  are  not  so  abundant,  but  the  follow- 
ing species  are  to  bo  found  at  Warsaw:  Spin/er- lineatns,  Orthu  dubia^  Pro- 
ductus  AltanensiSy  Rhynchonella  suhcuneata^  Conularia  VemeuiKij  and  Litho- 
phaga  pertenms.  The  exposures  of  this  bed  at  Warsaw  has  also  afforded 
several  very  beautiful  specimens  of  erinoidea,  the  most  of  which  are  unique. 
They  comprise  the  following  species:  Ci/atliocrinus  Thomse,  Piatycrinvs  Georgiif 
P.  pumiits,  Actinocrlnus  caroU,  Rhodocnnus  Varsoviensis,  [Scaphiocrinus  divari- 
catus,  DjchocrinvLS  dicftotomuSj  and  Pentremites  ccmoidem,  Zaphentris  spinuH- 
/era  and  two  or  three  undetermined  corallines,  are  also  quite  common  at  this 
locality.  The  calcareous  grit-stone-  and  M agnesian  limestone,  that  lie  above 
and  below  these  shales,  contain  the  same  species  of  fossils  in  a  more  imperfect 
state  of  preservation. 

The  concretionary  and  brecciated  limestone  which  forms  the  upper  divbion 
of  the  group,  iff  characterized  by  two  species  of  fossil  corals,  the  Lithostrotion 
Canadense  and  L.  jyroUferumy  and  an  undetermined  species  of  ^itlopora.  The 
specimens  of  Lithostrotion  are  almost  invariably  siliceous,  and  are  found  weather- 
ed out  of  the  limestone  in  the  debris  of  the  streams  that  cut  through  it,  in  masses 
from  a  few  ounces  to  forty  pounds  or  more  in  weight.  They  are  usually  of  a 
reddish-brown  color  on  the  surface,  and  a  delicate  pink  or  flesh  color  within, 
and  at  once  attract  the  eye  even  of  those  who  know  nothing  of  their  true  char- 
acter as  fossils.  The  L,  Canadense  is  generally  known  as  a  petrified  honey 
comb  or  hornets  nest, 

KeoJcuk    Group. 

Geodiferous  Sliales. — The  upper  division  of  this  group  consiJBts  of  blue  and 
brown  calcareo-argillaceous  shales  and  shaly  limestone,  and  in  this  county  is 
from  thirty  to  forty  feet  in  thickness.  A  good  section  of  these  shales,  exhibit- 
ing the  full  thickness  of  the  bed,  may  be  seen  just  above  the  steamboat  landing 
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at  "Warsaw,  and  above  the  railroad  grade.  It  is  about  forty  feet  in  thickness 
at  this  point,  and  aft  the  bottom  is  an  irregularly  bedded  argillaceous  limestone, 
passing  upward  into  a  blue  clay  shale.  Running  through  the  bed  near  the 
middle,  tliere  is  a  band  of  brown,  cherty  magnesian  limestone,  about  two  feet 
in  thickness.  Siliceous  geodcs,  the  crust  of  which  is  composed  of  chalcedony 
ai|d  crystalline  quartz,  are  disseminated  through  the  entire  bed,  but  at  this 
locality  they  are  most  abundant  near  the  base.  These  geodes  are  lined  with 
beautiful  crystals  of  limpid  quartz,  calcite,  dolomite,  zinc  blende,  iron  pyrites, 
and  aragonite,  or  with  botryoidal  forms  of  blue  and  milk-white  chalcedony. 
In  the  north  part  of  the  county  a  few  have  been  found  that  were  filled  with 
petroleum  and  asphaltum.  For  a  detailed  description  of  these  geodes  the 
reader  is  referred  to  the  report  of  Prof.  Brush,*  of  Yale  College,  in  a  previous 
chapter,  to  whom  a  collection  of  them  was  submitted  for  examination.  This  bed 
outcrops  in  the  river  bluffs  from  the  northern  to  the  southern  extremity  of  the 
county,  and  is  also  exposed  on  several  of  the  creeks  in  the  interior.  Waggoner's 
creek,  above  Montebello,  and  all  the  smaller  streams  along  the  rapids,  intersect 
this  bed,  and  on  several  of  them  fine  geodes  may  be  obtained.  Waggoner's  creek 
has  afforded  the  largest  specimens  yet  found  in  the  county,  some  of  which  are 
from  fifteen  to  eighteen  inches  in  diameter.  At  some  localities  the  bed  affords 
no  good  specimens,  the  geodes  all  being  imperfectly  formed,  and  at  others  many 
of  the  geodes  are  solid  globes  of  quartz,  with  no  cavity  in  the  centre;-  Some 
of  them  are  partly  filled  with  water,  which  is  sometimes  quite  bitter  to  the 
taste,  from  the  mineral  substances  held  in  solution.  The  crystallized  minerals 
contained  in  these  geodes  are  by  far  the  most  attractive  specimens  in  mineralogy 
to  be  found  in  the  State. 

Keokuk  Quarry  Rock, — The  limestones  of  this  group,  that  are  quarried  for 
building  stone,  are  restricted  mostly  to  the  middle  division,  and  comprise  a 
thickness  of  from  twenty-five  to  forty  feet  in  this  county.  They  are  mostly  of 
a  bluish-gray  color,  in  tolerably  regular  beds,  that  vary  from  four  inches  to  three 
feet  in  thickness.  Some  of  the  thickest  beds  are  of  a  light  gray  color,  and  are 
as  completely  crinoidal  in  structure  as  any  portion  of  the  Burlington  limestone. 
The  Mormon  temple  at  Nauvoo  was  built  of  this  limestone,  and  at  Loomis' 
quarries,  just  below  the  city,  where  a  part  of  the  material  for  the  temple  was 
obtained,  the  beds  show  the  following  detailed  section  : 

Thin-bedded  gray  limestones 6  feet.     in. 

Argillaceous  shale 2     '* 

Gray  limestone,  in  two  layers 3     *'  10  ** 

Clay  shale 1     "  10  " 

Light  gray  limestone  (single  layer) 3    **    6  " 

Dark  gray  limestone 1    ''  10  '^ 

Cherty  limestone 3    '^ 

Light  gray  limestone 2    " 

*  See  page  92. 
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This  quarry  furnished  a  considerable  portion  of  the  material  used  in  build- 
ing the  United  States  Custom  Houses  at  Galena  and  Dubuque,  and  the  equiva- 
lent strata  are  generally  used  as  a  building  stone  wherever  they  are  found.  It 
cuts  freely,  and  when  free  from  chert  may  be  sawed  with  facility.  All  the 
ornamental  stone  work  for  the  Mormon  temple,  even  the  stone  oxen  on  whose 
backs  the  baptismal  font  rested,  was  carved  from  this  limestone.  These  quar- 
ries will  afford  an  inexhaustible  supply  of  superior  building  stone,  for  the 
whole  region  adjacent  to  the  outcrop.  The  lightest  colored  layers  are  a  nearly 
pure  carbonate  of  lime,  and  are  also  valuable  for  the  manufacture  of  quick-lime. 
Its  outcrop  is  confined  mainly  to  the  river  bluffs,  and  to  Crooked  creek,  and 
Brunce's  creek,  in  the  east  part  of  the  county. 

Fossils. — To  the  paleontologist  this  limestone  presents  a  most  interesting  and 
varied  field  for  study.  It  seems  to  have  been  deposited  in  a  quiet  ocean,  where 
the  delicate  bryozoa  and  the  beautiful  and  graceful  crinoid  flourished  in  great 
profusion;  and  their  calcareous  skeletons  are  found  attached  to  the  solid  surfaces 
of  the  limestone,  or  inclosed  in  the  shaly  partings  that  separate  the  harder 
layers,  in  a  most  perfect  state  of  preservation.  The  solid  limestone  itself  is  a 
complete  aggregation  of  the  remains  of  organic  beings,  including  the  Mollusk 
and  the  Coral,  the  Crinoidea  and  the  Trilobite,  associated  with  the  teeth  and 
spines  of  Fishes.  A  residence  of  a  quarter  of  a  century  in  the  vicinity  of  some 
of  the  most  productive  localities  of  fossil  organisms  ever  yet  found  in  this  forma- 
tion, has  afforded  us  an  opportunity  to  study  somewhat  minutely  its  paleonto- 
logical  features,  and  we  feel  fully  warranted  in  the  assertion  that,  excepting  the 
Burlington  limestone,  no  sub-division  of  the  whole  palseozoic  series  presents,  in 
the  same  thickness  of  strata,  so  rich  and  varied  a  series  of  marine  fossils. 

Fishes  appear  to  have  abounded,  both  in  individuals  and  species,  during  the 
deposit  of  this  limestone,  more  than  at  any  other  period  of  the  Sub-carboniferous 
era.  Their  remains  are  not  generally  distributed  through  the  limestones  like 
those  of  the  Mollusk  and  the  Coral,  but  are  restricted  to  certain  beds,  where 
they  are  far  more  abundant  than  anywhere  else.  The  fishes  of  the  Sub-carbon- 
iferous period  appear  to  have  been  entirely  cartilaginous,  possessing  no  bony 
skeleton;  yet  their  teeth  and  the  thorny  spines  with  which  they  were  armed  are 
found,  in  some  layers  of  the  limestone,  in  great  numbers.  There  are  two  beds 
of  limestone  in  the  Keokuk  group  in  which  these  remains  are  far  more  abun- 
dant than  elsewhere,  one  of  which  is  at  the  top  of  the  limestones  and  near  their 
junction  with  the  gcodiferous  shales,  and  the  other  is  about  twenty-five  feet 
below  this,  and  near  the  base  of  the  quarry  rock.  The  upper  one  was  first 
observed  in  the  vicinity  of  Warsaw,  where  only  the  upper  beds  of  limestone 
appear  above  the  surface;  and  the  other  was  found  in  the  bed  of  the  creek  that 
intersects  the  bluffs  just  below  Hamilton.  Neither  of  these  beds  are  above  six 
inches  in  thickness,  and  from  the  lower  one,  at  the  locality  above  named,  we 
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obtained,  at  different  times,  more  than  a  thousand  specimens  of  teeth  and  spines 
on  a  surface  not  exceeding  ten  feet  square.  Forty-eight  species  from  this 
horizon  will  be  found  figured  and  described  in  the  second  volume  of  this  report, 
nearly  all  of  which  were  obtained  from  these  two  localities. 

Of  the  Mollusca  and  Eadiata  most  common  in  this  limestone,  the  following 
species  have  been  found  in  this  county :  Spirifer  striatus,  S.  Keokuk,  S.  ros- 
tellatuSj  S.  tenuimarginata,  S.  neglectm,  S.  lineatuSj  S.  cuspidatus,  Productus 
semireticulatus,  P.  puncfatus,  P.  Worth€7it,  Hemipronites  crenistriaj  Agaricocriims 
AmericanuSj  A,  Wartheniy  Actinocrimis  pemodomSj  A,  Nashvillm,  A,  Lowei,  A, 
Gouldi,  A.  Mississippiensis,  A.  ramuhsus,  A.  ITumholdtii,  A,  spinulosiis,  A. 
lohatuSj  A.  steropes,  A.  umcarinatus,  A.  jiigosns,  A,  munduhu%  A.  laguncuiusj 
Forhesiocrinus  Wortheni,  F,  Meeki,  F,  Norwoodi,  Platycrinus  Saffordi,  Cyatho^ 
annus  steUatm,  C.  huUatus,  C,  tumidiis,  C.  spurius,  C.  protvhuraiis,  C.  inters 
medtuSj  C.  magister,  C.  angulatm,  Potenocrinus  decadcictylus,  Synbathacrinus 
SwaUavi,  Pentremites  Wortheni,  ChrancUocrinus  graiudoms,  and  Archseocidaris 
Keokuk.  Among  the  corals,  sponges  and  bryozoa  the  most  common  are  Zaphrentis 
dalii,  Splieiwpoterium  ohtusum,  Archimedes  Owenaiia,  Coscinium  Keyserlingi, 
and  Cychpora  discoidea.  These  fossils  will  serve  to  distinguish  this  limestone 
readily  from  any  other  division  of  the  Sub-carboniferous  series,  because  they 
are  for  the  most  part  restricted  to  this  formation,  and  especially  the  crinoidea, 
not  a  single  species  of  which  have  yet  been  found  in  any  other  division  of  the 
serieS;  The  list  of  fossils  given  above,  is  by  no  means  a  complete  one  of  this 
group,  even  in  this  county,  but  comprises  only  some  of  the  most  common  and 
well  known  species. 

Clierty  Limestone, — At  the  base  of  the  Keokuk  group  we  find  a  bed  of  chert 
alternating  with  thin  beds  of  light  gray  limestone,  and  attaining  a  thickness  of 
from  forty  to  sixty  feet.  The  only  outcrop  of  these  beds  in  this  county  is 
along  the  base  of  the  bluffs  from  a  point  about  two  miles  above  Warsaw  to  the 
north  line  of  the  county.  It  not  only  forms  the  lower  portion  of  the  river 
bluffs  between  the  points  above  named,  but  extends  entirely  across  the  bed  of 
the  river  forming  the  serious  obstruction  to  navigation  known  as  the  Lower 
Rapids,  For  economical  purposes  this  rock  is  of  little  value,  the  limestones 
being  generally  too  thin  to  be  of  much  value  as  a  building  stone.  The  cherty 
portion,  which  constitutes  the  greatest  part  of  the  bed,  would  make  an  excellent 
material  to  macadamize  roads,  and  for  this  purpose  it  would  prove  of  far  more 
value  than  the  limestone.  The  following  section  of  the  upper  portion  of  these 
beds,  as  they  appear  above  the  river  level  just  below  Nauvoo,  will  afford  a  very 
correct  idea  of  their  general  character : 
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Chert - 3  feet. 

Shaly  limestone - 2  <*  6  in. 

SiliceooB  shale ^ 2  "  6    *« 

Limestone 1  " 

Chert 10  " 

Limestone 1  " 

Chert 6  " 

Limestone ^ 6  " 

Chert ^  2  "     5  «« 

Limestone ^ 1  "    6  " 

Chert 1  "     6  ** 

Limestone  ...» 9  '< 

Chert 1  "     2  ** 

Limestone »» 8  '* 

Chert 10  " 


26  "  2  " 
The  limestones  in  this  section  are  all  light  gray  in  color,  irregular  bedded, 
and  contain  more  or  less  chert  in  nodules  and  lenticular  masses.  This  chert 
approaches  a  true  flint  in  hardness,  and  was  used  by  the  aborigines  for  arrow 
heads  and  other  implements.  In  its  fossils,  this  division  presents  no  marked 
difference  from  the  limestone  above  it,  except  that  they  are  much  more  rare, 
and  generally  not  so  well  preserved  as  in  the  higher  and  more  calcareous  beds. 
This  is  the  lowest  rock  exposed  above  the  surface  in  this  county,  and  its  out- 
crop is  confined  to  the  vicinity  of  the  river  bluffs  between  Warsaw  and  the 
north  line  of  the  county,  and  here  the  lower  portion  of  it  is  below  the  river 
level,  so  that  there  is  but  a  partial  exposure  of  the  bed  even  here.  Its  entire 
thickness  is  probably  not  less  than  sixty  feet,  though  in  this  county  not  more 
than  forty  feet  is  exposed  at  any  locality  that  we  have  examined.  The  only 
fine  examples  of  Spirifer  striatus  that  have  been  met  with  in  this  county,  with 
both  valves  of  the  shell  together,  were  found  in  a  band  of  limestone  intercala- 
ted in  these  cherty  beds  about  two  miles  below  Nauvoo. 

Economical  Geology. 

Building  Stone, — Hancock  county  is  well  supplied  with  good  building  stone, 
and  there  is  perhaps  no  natural  resource  of  this  portion  of  the  State  that  is  so 
lightly  appreciated  at  the  present  time  in  proportion  to  its  intrinsic  value  as 
this.  In  the  early  settlement  of  a  country,  the  people  are  compelled  to  content 
themselves  with  primitive  and  cheaply  constructed  dwellings,  but  as  wealth 
increases,  and  a  taste  for  more  elegant  structures  is  generally  disseminated, 
these  cheap  primitive  dwellings  will  give  place  to  those  of  a  more  substantial 
character,  and  many  of  the  quarries,  now  regarded  as  of  little  value,  will  become 
a  source  of  wealth  to  their  owners. 

The  middle  division  of  the  Keokuk  group  will  afford  the  greatest  amount  as 
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well  as  the  finest  quality  of  building  stone,  and  where  this  is  easily  accessible, 
no  better  material  need  be  looked  for.  It  is  generally  even  textured,  dresses 
well,  and  is  well  adapted  for  all  the  ordinary  uses  to  which  a  building  stone  is 
applied.  It  is  also  tolerably  evenly  bedded,  and  affords  strata  thick  enough  for 
all  the  ordinary  requirements  of  architecture.  Some  of  the  beds  are  suscepti- 
ble of  a  fine  polish,  and  may  be  used  as  an  ornamental  stone.  It  outcrops  on 
all  the  small  streams  in  the  western  part  of  the  county,  as  well  as  in  the  river 
bluffs  throughout  the  county,  except  in  the  vicinity  of  Warsaw,  and  for  a  dis- 
tance of  five  miles  below,  wherC;  by  an  undulation  of  the  dip,  it  is  carried 
below  the  surface,  with  the  exception  of  a  few  feet  of  the  upper  layers.  It 
appears  again,  however,  on  Rocky  run,  six  miles  below  Warsaw,  forming  bluffs 
on  that  creek  twenty  feet  or  more  in  height.  In  the  eastern  part  of  the  county 
it  outcrops  on  Brunce's  creek,  north  of  Plymouth,  and  Crooked  creek,  in  the 
vicinity  of  St.  Marys. 

The  arenaceous  and  magnesian  beds  of  the  St.  Louis  group  will  also  furnish 
a  building  stone,  but  little  inferior  in  quality,  and  quite  equal  in  durability,  to 
that  afforded  by  the  Keokuk  limestone.  The  Magnesian  limestone  of  this 
group,  especially,  affords  a  most  excellent  building  stone,  and  it  has  been  very 
generally  used  at  Warsaw  and  vicinity  for  many  years,  not  only  for  foundation 
wallSf  but  for  the  construction  of  entire  buildings  of  the  largest  size.  At  the 
quarries  a  mile  and  a  half  and  two  miles  below  the  city  of  Warsaw,  this  bed, 
although  only  about  ten  feet  in  thickness,  has  afforded  the  largest  portion  of 
the  cut  stone  used  in  the  city  and  vicinity  for  the  last  twenty  years.  It  is  even 
textured,  cuts  easily  where  freshly  quarried,  and  hardens  on  exposure  to  the 
atmosphere.  It  is  thick-bedded  at  this  locality,  and  is  readily  quarried  into 
blocks  of  suitable  size  for  ordinary  use.  North  of  Warssw  its  outcrop  is  gen- 
erally high  up  in  the  bluffs,  or  on  the  small  streams  that  intersect  them,  and  in 
the  interior  of  the  county  it  will  be  found  on  all  the  principal  creeks  that 
intersect  the  limestones  immediately  below  the  Coal  Measures. 

Hydraulic  Limestone, — At  the  top  of  the  geodiferous  shales  in  the  vicinity 
of  Warsaw  there  is  a  bed  of  bluish-gray  earthy  limestone  that  presents  the 
external  characters  of  a  hydraulic  rock,  and  it  occupies  the  same  stratigraphical 
position  as  the  hydraulic  beds  in  Jersey  and  St.  Clair  counties.  Its  thickness 
is  from  three  to  four  feet.     An  analysis*  of  this  rock  by  Messrs.  Blaney  and 

*  The  following  is  Dr.  Blaney' s  analysis  of  this  rock  : 

Carbonate  of  lime 36.28 

Carbonate  of  magnesia 17.95 

Silica,  alumina  and  iron 1.57 

Potash  and  water 9.65 

Clay „ 34.55 

100.00 
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3IABI5EB,  of  Chicago.  «liowed  a  deficiency  of  lime  and  magnesia,  necessary  to 
conBtitate  a  good  hydraulic  limestone,  with  a  superabundance  of  clay;  hut  an 
analysis  of  a  feingle  specimen  is  hardly  sufficient  to  determine  its  true  value  for 
this  purpose.  It  is  highly  prohable  that  some  of  the  earthy  magnesian  lime- 
stones of  this  county  will  be  found  adapted  to  this  purpose,  when  an  increased 
demand  for  such  material  shall  require  careful  practical  experiments  to  fully 
test  the  value  of  those  rocks  that  seem  most  likely  to  answer  such  demand. 

lAnutMif/itft  for  Limtt. — ^The  best  rock  in  this  coanty  for  the  manufacture  of 
quick-lime  is  the  concretionary  and  brecciated  limestone,  which  immediately 
underlies  the  Coal  Measures,  and  outcrops  on  every  stream  of  any  size  in  the 
county.  Its  thickness  ranges  from  ten  to  twenty-five  feet,  and  it  will  afford  an 
inexhaustible  supply  of  material  for  this  purpose.  At  Hamilton,  Nauvoo  and 
Niota,  lime  is  manufactured  from  the  Keokuk  limestone,  and  the  purest  layers, 
when  carefully  selected,  make  a  good  lime. 

Potte/»  Clay, — The  under-clays  of  the  coal  seams  are  almost  the  only  clays 
in  the  State  used  for  the  manufacture  of  potters'  ware,  and  are  the  only  ones 
from  which  a  good  article  of  fire  brick  has  been  made.  The  under-clay  below 
the  lower  coal  seam  on  William's  creek,  in  the  southeast  part  of  the  county,  is 
about  three  feet  thick,  and  appears  to  be  of  good  quality,  suitable  either  for 
potters'  ware  or  fire  brick.  There  are  probably  many  localities  in  the  eastern 
part  of  the  county,  where  this  clay  may  be  found  equal  in  quantity  and  quality 
to  that  at  the  locality  above  named.  Beds  of  soft  material  like  this  are  seldom 
well  exposed  by  natural  causes,  and  are  best  seen  by  artificial  cuts  through  the 
strata  with  which  they  are  associated.  The  coal  seams  will  always  serve  as  a 
guide  to  those  in  search  of  these  clays. 

Iron  Ore. — Nodules  of  carbonate  of  iron  are  disseminated  through  the  shale 
over  the  lower  coal  seam,  and  are  found  in  considerable  abundance  along  the 
beds  of  the  small  creeks  that  intersect  the  shale,  but  no  deposit  was  seen  that 
promised  anything  like  a  profitable  bed  of  ore,  for  the  manufacture  of  metallic 
iron. 

Coal. — The  supply  of  bituminous  coal  in  this  county  is  quite  limited,  and 
the  inhabitants,  especially  in  the  western  and  northern  portions  of  the  county, 
will  have  to  rely  mainly  on  more  highly  favored  localities,  for  a  supply  of  this 
useful  mineral.  The  seam  on  William's  creek  will  furnish  an  ample  supply  for 
the  southeastern  portion  of  the  county,  but  the  %rea  over  which  it  will  be 
found  to  extend,  with  suflScient  thickness  to  be  profitably  worked,  is  probably 
quite  limited.  A  coal  seam  from  twenty-four  to  thirty  inches  thick  may  be 
profitably  worked  by  the  ordinary  process  of  drifting  horizontally  into  the  seam, 
and  a  thinner  one  is  often  successfully  worked  in  open  trenches,  where  there  is 
only  a  few  feet  of  superficial  material  above  the  coal.  This  seam  of  coal,  where 
it  is  worked  in  the  vicinity  of  Augusta,  will  probably  average  about  two  feet  in 
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thickness,  and  aflfords  a  coal  of  fair  quality,  and  according  to  the  usual  mining 
estimates  will  afford  about  three  thousand  tons  of  coal  to  each  acre  of  land, 
provided  all  the  coal  is  taken  out,  and  if  it  should  be  found  to  extend  uninter- 
ruptedly of  this  thickness  over  any  considerable  part  of  that  township,  it  would 
afford  an  ample  supply  of  coal  for  this  portion  of  the  county. 

At  the  other  localities  where  coal  has  been  found  in  this  county,  it  appears 
to  occur  in  detatched  outliers  of  very  limited  extent,  which  afford  only  a  thin 
seam,  from  twelve  to  eighteen  inches  thick,  and  the  coal  itself  is  generally  of  an 
inferior  quality.     Such  deposits  are  rarely  of  any  considerable  economical  value. 

Soil  and  Agricultural  Products. — The  prairie  soil  which  covers  fully  two- 
thirds  of  the  entire  surface  of  this  county,  does  not  present  any  very  marked 
difference  from  its  general  character  and  appearance  in  Central  and  Western 
Illinois.  It  is  every  where  productive  where  the  surface  is  properly  drained 
and  thoroughly  cultivated.  Its  deep  chocolate  brown  or  black  color,  shows 
that  it  contains  a  large  per  cent,  of  humus,  the  result  of  the  growth  and  decay 
of  vegetable  and  animal  matters  upon  the  surface  for  untold  centuries,  which 
were  a  necessary  addition  to  the  finely  pulverized  mineral  matter  that  consti- 
tuted the  original  surface,  when  it  was  first  drained  from  the  waters  in  which 
the  drift  accumulated,  in  order  to  render  it  fit  for  the  production  of  the  cereals 
and  fruits  necessary  for  the  support  of  man.  The  sub-soil  is  a  brown  clay  that 
does  not  absorb  water  freely  from  the  surface,  and  hence,  where  the  surface  is 
level,  the  soil  is  too  wet  to  be  cultivated  successfully  without  artificial  draining. 

In  the  vicinity  of  the  streams  the  surface  is  more  rolling,  the  soil  is  lighter 
colored  from  the  washing  away  in  part  of  the  vegetable  humus  that  would  be 
retained  on  a  level  surface,  and  the  lands  require  no  artificial  draining.  In  the 
immediate  vicinity  of  the  river  bluffs  the  soil  is  more  sandy  from  an  admixture 
of  the  sandy  marls  of  the  loess,  which  forms  a  dry  calcareous  soil  that  has 
proved  to  be  admirably  adapted  to  the  growth  of  fruit.  The  most  productive 
apple  orchards  in  the  county  are  those  planted  along  the  bluffia  of  the  Missis- 
sippi river,  and  these  lands,  which  have  hitherto  been  considered  the  poorest 
in  the  county,  are  now  considered  the  most  valuable,  and  for  the  use  of  the 
fruit  grower  will  command  as  much  per  acre  as  the  best  prairie  lands.  The 
cultivation  of  the  Catawba  grape  for  wine  was  undertaken  a  few  years  since 
by  the  German  settlers  at  Nauvoo,  and  the  marked  success  which  attended 
the  effort  at  that  locality,  stimulated  others  to  follow  their  example,  and  this 
branch  of  horticulture  has  spread  to  such  an  extent  as  to  place  this  county 
in  advance  of  any  other  in  the  State  in  the  production  of  pure  native  wines. 
The  following  statistics  of  vine-growing  and  fruit  culture  generally  in  this  county 
was  prepared  by  N.  W.  Bliss,  Esq.,  of  Warsaw,  who  is  himself  personally  in- 
terested in  fruit-growing,  and  was  kindly  furnished  for  insertion  in  this  report. 
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<' GOLDEN  BLUFF  VINEYARDS," 
Near  Warsaw,  Hancock  Co.,  Ills.,  January  15,  1866. 
Prop.  A.  H.  Worthkn, 

State  Geologist  of  Illinois: 
Dear  Sir — In  response  to  a  request  that  I  should  prepare,  for  your  forth-coming 
Report  upon  the  Geology  of  Illinois,  tables  of  statistics  showing  the  present  extent  of 
Grape  Culture  upon  the  bluffs  of  the  Mississippi  river,  in  this  county,  together  with 
such  remarks  as  I  might  choose  to  offer  upon  the  adaptation  of  the  soils  and  climate 
of  this  portion  of  the  State  to  the  culture  of  the  Grape,  and  other  fruits,  I  beg  to  sub- 
mit the  following  statistics  and  hastily  prepared  remarks. 

And  to  remain,  your  obedient  servant, 

N.  W.  BLISS. 

Grape  Culture  is,  at  present,  attracting  a  large  share  of  attention  among  the  most 
active  and  intelligent  of  the  horticulturists  of  our  country.  Its  importance  to  the 
moral,  social  and  industrial  interests  of  our  people  is  now  being  so  thoroughly  and 
practically  brought  to  their  notice,  by  the  many  discussions  had  upon  the  subject, 
before  our  lately  formed  horticultural  societies  and  in  our  numerous  and  widely  read 
agricultural  journals,  that  it  bids  fair,  at  no  distant  day,  to  become  a  new  and  perma- 
nent branch  of  our  agriculture,  second  in  importance  and  money  value  to  no  single 
branch  of  agricultural  pursuits  now  existing.  Embracing  within  their  limits  the  same 
degrees  of  latitude,  and  possessing  throughout  their  central  regions  a  climate  identical, 
in  mean  temperature,  with  that  of  the  wine-producing  countries  of  Europe,  it  seems 
strange  that  a  business  so  wide-spread  and  universal,  in  all  ages  and  countries,  as  that 
of  grape  culture,  should  not  have  made  greater  progress  in  the  United  States,  at  the 
end  of  two  centuries  and  a  half  after  their  settlement.  It  can  only  be  accounted  for 
by  the  fact  that  the  United  States  were  settled  chiefly  by  emigrants  from  countries  that 
did  not  produce  wines,  and  that  it  is  extremely  difficult  to  change  the  habits  of  a  people. 

The  cultivation  of  grapes  and  the  manufacture  of  wine  are  among  the  most  ancient 
and  universal  arts  known  to  mankind,  and  have  been  extensively  carried  on,  at  one 
period  or  another  of  their  history,  in  every  one  of  the  old  countries  of  the  earth,  where 
not  absolutely  forbidden  by  severity  of  climate.  Being  the  only  fruit  yielding  the 
kind  of  acid  which  makes  a  healthful  and  true  wine,  and  it  being  a  well  ascertained 
fact  that  the  people  of  wine  producing  countries,  satisfied  with  their  healthful  and 
harmless  wines,  do  not  acquire  a  taste  for  those  fiery  potations  that  take  such  fatal 
hold  upon  the  appetites  of  people  of  non-wine  producing  lands,  and  are  really  the 
soberest  people  in  the  world,  the  culture  of  grapes  and  the  manufacture  of  wine  assume 
an  importance  truly  national.  The  opening  of  a  new  branch  of  industry,  of  a  nature 
depending  so  greatly  on  manual  labor  that  persons  with  little  or  no  capital  can  soon, 
by  their  own  labor,  become  well-to-do  proprietors,  adds  very  much  to  its  importance 
in  a  country  like  this,  where  the  small  amount  of  land  needed  for  a  vineyard  can  be 
so  easily  and  cheaply  obtained. 

The  antiquity  of  wine  culture  is  remarkable.  "We  read  that  Noah,  upon  the  subsi- 
dence of  the  flood,  ^'began  to  be  a  husbandman;  and  he  planted  a  vineyard,  and  drunk 
of  the  wine  thereof,  etc."  Now,  it  is  not  to  be  supposed  that  these  first  recorded  acts 
of  His  agricultural  life — the  planting  of  a  vineyard  and  the  making  of  wine — ^were 
experiments  on  his  part,  but  they  were  unquestionably  a  result  of  his  ante-diluvian 
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experience  and  of  knowledge  coming  down  to  him  through  many  generations.  The 
bible  and  the  most  ancient  writings  abound  in  allusiona  to  the  vine  and  to  wine  ;  and 
many  different  regions  of  the  old  countries  have  been  famous  for  their  grapes  and  wine 
time  out  of  mind.  The  culture  of  the  vine  is  by  no  means  a  new  thing  in  our  own 
country.  The  London  Company  established  vineyards  in  Virginia  prior  to  1G20;  and 
by  the  year  1630  prospects  were  so  favorable,  that  they  imported  several  French  vigw 
eront  to  attend  to  the  vineyards,  who,  it  was  alleged,  ruined  them  by  bad  management — 
a  result  that  has  occurred  so  often  since,  where  the  attempt  has  been  made  to  apply 
the  experience,  gained  in  Europe,  to  vine  culture  here,  under  totally  different  condi- 
tions of  soil  and  vine,  as  to  be  no  longer  looked  upon  with  wonder  or  suspicion  on 
account  of  its  proving  a  failure.  Wine  was  made  in  Virginia  in  1647,  and  in  1651 
premiums  were  offered  for  its  production;  and  on  the  authority  of  Beverly,  who  wrote 
prior  to  1722,  there  were  vineyards  in  that  colony  producing  seven  hundred  and  fifty 
gallons  of  wine  per  annum.  In  1634,  the  yearly  rent  of  Governor's  Island,  in  Boston 
harbor,  was  a  hogshead  of  wine,  the  island  having  been  granted  to  Gov.  Winthrop 
on  condition  that  he  should  plant  a  vineyard  and  orchard  thereon.  It  is  recorded  that 
in  Uvedale  (now  Delaware)  the  English  settlers,  prior  to  1648,  had  vines  running  upon 
mulberry  and  sassafras  trees,  producing  four  kinds  of  grapes,  from  which  they  made 
eight  sorts  of  excellent  wine.  William  Penn,  in  1683,  and  Andrew  Dore,  in  1685, 
attempted  to  establish  vineyards  near  Philadelphia,  but  neither  succeeded.  In  1804, 
a  Swiss  colony  settled  at  a  place  on  the  Ohio  river  called  New  Switzerland,  now  known 
as  Vevay,  in  Indiana,  and  planted  the  grape  now  known  as  the  Schuylkill  Muscadel 
or  Vevay  grape,  a  native  grape  of  Pennsylvania,  to  which  had  been  given  the  name  of 
the  Cape  grape,  to  make  its  wine  sell ;  and  by  the  year  1810,  they  had  eight  acres 
planted  with  vines,  and  produced  2400  gallons  of  a  rough,  red,  hard  wine.  But  all 
attempts  to  permanently  establish  wine  culture  in  this  country,  from  one  cause  or 
another,  failed  until,  in  1820,  Major  Adlum,  having  found  the  Catawba  grape  growing 
in  the  garden  of  a  German,  in  Georgetown,  D.  C,  introduced  it  to  public  notice,  and 
sent  cuttings  of  it  to  N.  Longworth,  Esq.,  at  Cincinnati,  who,  by  his  faith  in  it,  and 
perseverance  in  its  culture,  in  despite  of  all  opposition  and,  at  enormous  expense,  made 
it  a  success,  and  for  the  first  time  made  wine  culture  a  sure  and  permanent  branch  of 
our  agriculture — thereby  fully  entitling  himself  to  the  appellation  he  has  received,  of 
**  Father  of  wine  culture  in  the  United  States."  Thus,  after  a  long  struggle,  wine 
culture  has  become  established  in  our  country. 

The  production  of  wine  in  the  United  States  has  increased  from  near  nothing  to 
5,000,000  gallons  in  1862,  and  is  still  increasing  rapidly.  Those  who  are,  to  any 
degree,  acquainted  with  the  statistics  of  capital  invested,  labor  employed  and  profit 
realized  from  this  new  branch  of  business,  can  fully  realize  that  Major  Adlum,  when 
he  said  that,  in  introducing  the  Catawba  grape,  he  was  conferring  upon  the  nation  a 
greater  favor  than  if  he  had  paid  the  national  debt,  did  not  speak  as  a  visionary  and 
an  enthusiast,  as  then  seemed,  but  simply  stated  what  is  now  a  proven  fact. 

The  ancients  had  a  proverb  that  the  region  yielding  corn,  wine,  oil  and  salt  was  a 
favored  land ;  and  surely,  since  the  discovery  of  petroleum  and  its  uses,  and  the  estab- 
lishment of  wine  culture,  the  United  States  must  be  considered  as  especially  blessed  I 
In  view  of  these  facts,  and  many  more  that  might  be  easily  adduced,  did  time  and 
space  permit,  it  is  of  very  great  importance  to  know  what  localities  of  our  State  are,  by 
climate,  soil  and  position,  peculiarly  adapted  to  this  new  branch  of  agriculture,  as 
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proven  by  the  results  of  experience  therein  for  a  series  of  years.  The  county  of  Han- 
cock lies  just  north  of  the  fortieth  parallel  of  north  latitude,  being  (curiously)  in  the 
same  latitude  as  the  city  of  Erivan,  in  Armenia,  near  which  the  vineyard  of  Noah  is 
conjectured  to  have  been  planted,  upon  the  identical  spot  of  his  residence  before  the 
flood,  and  where  the  vine  still  flourishes.  Lying  some  ten  degrees  south  of  the  district 
of  country  where  the  famous  Rhein  wines  are  produced^  it  possesses  a  warmer  climate, 
a  longer  season  and  a  more  fertile  soil.  Like  Kelley's  Island  and  the  shores  of  Lake 
Erie,  so  famous  for  their  success  in  raising  and  ripening  Catawba  grapes,  the  bluffs  of 
the  Mississippi,  in  this  county,  lie  within  what  some  writer  on  the  subject  of  gjape 
culture  has  well  termed  'Hhe  magic  circle,  influenced  by  the  near  presence  of  a  con- 
siderable body  of  water."  The  geological  formations  composing  the  river  bluffs  in 
this  county,  as  given  by  our  State  Geologist,  consist  of  a  base  of  Sub-carboniferous 
limestone,  from  sixty  to  seventy  feet  in  thickness,  belonging  to  the  Keokuk  and  St. 
Louis  groups,  overlaid  by  from  forty  to  sixty  feet  of  modified  drift  and  loess.  These 
bluffs  also  possess  that  clay  loam  soil  and  clay  sub-soil  so  favorable  to  the  production 
of  trees,  wheat  and  vines,  and  were  originally  covered  with  a  heavy  growth  of  timber, 
consisting  mainly  of  white  and  black  oak  and  shell-bark  and  pignut  hickory,  with  an 
undergrowth  of  red-bud,  sassafras  and  hazel.  They  present  that  variety  of  surface 
that  secures  perfect  drainage,  while  the  elevation  of  these  bold  bluffs  above  the  low 
and  broad  river  valley  secures  to  those  vineyards,  located  upon  them,  immunity  from 
frosts,  and  present  locations  of  the  most  favorable  nature  for  the  planting  of  vineyards 
intended  to  produce  first-class  wines. 

That  the  only  proper  location  for  vineyards,  which  are  expected  to  produce  first- 
class  wines,  should  be  upon  the  hills,  is  abundantly  shown  in  Europe,  where  the  hills 
are  planted  with  the  Pineau  grape,  producing  the  famed  wines  of  Burgundy,  as  upon 
the  Coie  d'  Or  or  Golden  Hills,  which  stretch  from  Chalons  sur  Saone  to  Dijon^  rising 
to  the  height  of  from  two  to  three  hundred  feet;  or  the  still  more  famous  Johannis- 
berger  and  Steinberger,  as  upon  the  hills  bordering  the  Rhine ;  and  the  plains  are 
planted  with  the  Gamai  grape,  producing  the  "vin  ordinaire'^  or  common  wine  of  the 
country.  So,  in  this  country,  the  hills  produce  the  best  wines,  while  the  rich  soil  of 
the  prairies  and  alluvial  bottoms  give  a  wine  so  deficient  in  saccharine  properties,  that 
it  will  not  keep;  and  the  "mw*/  scale"  responds  as  readily,  in  degrees,  to  the  differing 
weights  of  portions  of  must,  brought  from  the  hills  and  from  the  plains,  as  the  barom- 
eter does  to  the  pressure  of  the  atmosphere  at  different  elevations. 

Wine  culture  was  first  introduced  into  this  county  by  John  Sillar,  a  German 
carpenter,  who  came  from  Belleville,  Illinois,  and  settled  at  Nauvoo  in  May,  1846.  He 
bought  an  acre  lot  on  Main  street  for  $425  in  gold.  A  wandering  grape-root  peddler, 
from  Cincinnati,  came  along,  and  Sillar  bought  of  him  thirty-four  Catawba  grape 
roots,  at  12 J  cents  each,  and  planted  them  in  his  Main  street  lot.  The  second  year  he 
had  a  bucketful  of  grapes;  the  third  year,  more.  In  1850  he  bought  a  five  acre  lot, 
but  the  title  proving  bad,  he  bought  a  lot  in  Kimball's  addition  to  Nauvoo,  upon  the 
hill,  and  in  the  spring  of  1851  planted  850  roots.  The  same  spring,  A.  Rhkinbbbgsr 
planted  500  roots,  at  10  cents  each;  and  H.  Schneider  planted  five  cuttings,  of  which 
two  grew.  In  1853,  Mr.  Sillar  made  his  first  wine — probably  the  first  ever  made  from 
grapes  in  the  county— about  80  gallons,  which  sold  for  from  $2  to  $5  per  gallon.  In 
the  dry  year  of  1854  he  made  160  gallons.  In  1855,  he  made  360  gallons,  and  planted 
four  acres  of  vines,  six  by  four  feet  apart,  as  he  planted  his  first  vines.     In  1856,  the 
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cold  winter  killed  the  buds,  as  again  occurred  in  1864,  excepting  those  bads  covered 
bj  the  snow.  In  1857,  he  made  3500  gallons;  in  1858,  80  gallons;  in  1861,  2800 
gallons;  in  1862,  2700  gallons;  in  1863,  2000  gallons;  in  1864  (the  frozen  year),  500 
gallons,  of  extra  quality;  and  in  1865^  2000  gallons.  He  is  still  enlarging  his  vine- 
yards, and  intends  planting  20,000  vines  in  the  spring  of  1866. 

Mr.  John  Bauer  emigrated  to  the  Mississippi  Valley  from  Ohio,  in  1851.  His  wife 
met  Mrs.  Sillar  on  a  steamer,  and  learned  from  her  that  property  was  cheap  and 
grapes  grew  well  at  Nanvoo.  Having  been  a  wine  cooper  in  Germany,  he  was  induced 
by  these  facts  to  settle  at  Nauvoo;  and  in  the  fall  of  1851,  he  bought  eight  acres  of 
land  there,  on  which  was  a  small  house,  but  no  trees  or  vines.  In  the  spring  of  1852, 
he  planted  one  acre  of  Catawba  and  Burgundy  cuttings,  6x4  feet.  They  did  not  all 
grow,  by  any  means,  and  he  has  replanted  over  and  again,  and  the  spaces  are  not  all 
filled  yet.  In  1859,  he  planted  two  acres  of  Catawba  roots,  6^x5  feet,  and  made  his 
first  wine  in  1857 — some  160  gallons.  In  1858,  made  80  gallons,  and  the  same  in  1859. 
In  1860,  he  made  1300  gallons,  and  1861,  1000  gallons — off  this  one  acre.  In  1862  and 
1863,  he  made  3000  gallons,  each  year,  from  about  Z\  acres  in  vines.  In  1864  (the 
frozen  year),  his  crop  was  400  gallons  of  excellent  wine,  and  in  1865,  1400  gallons  of 
wine,  of  unusual  strength.  Prices  of  wine  have  advanced  from  $1  25  per  gallon,  in 
1860,  to  $2  50  per  gallon,  in  1866.  The  value  of  Mr.  Bauer's  crops  from  3}  acres,  for 
the  years  1862,  1863  and  1865,  has  not  been  less  than  $3,500  each  year. 

From  such  small  and  insignificant  beginnings  wine  culture  has  grown,  till  in  January, 
1866,  Nauvoo  has  250  and  Warsaw  75  vineyards,  and  there  are  700,000  vines  growing 
in  the  county;  and  the  wine  crop  of  last  fall,  though  partially  injured  by  the  extremely 
wet  season,  amounted  to  47,000  gallons.  Owing  to  different  causes,  such  as  careful 
or  careless  preparation  and  after-culture  of  the  ground,  closer  or  wider  planting  and 
the  great  variety  of  treatment  given  to  the  vines,  the  yield  of  wine  has  not  been  at  all 
uniform;  but  there  has  been  no  failure  of  crop,  from  any  cause  but  excessive  cold,  for 
the  thirteen  to  fifteen  years  that  Catawba  vines  have  been  bearing  in  the  county.  We 
claim  that  the  river  bluffs  of  our  county  present  locations  that  are,  by  climate,  soil  and 
position,  peculiarly  favorable  to  the  raising  and  ripening  of  Catawba  grapes,  and  to 
giving  them  their  full  wine-producing  qualities;  and  the  value  of  this  fact  to  our 
county  will  be  readily  appreciated  by  those  whose  interest  in  the  subject  has  led  them 
to  investigate  it,  till  they  have  become  convinced  that  the  Catawba  is  the  only  grape, 
producing  a  white  wine,  that  has  been  thoroughly  tested  in  extended  vineyard  culture, 
in  our  country,  and  proven  a  success.  The  terrible  Oidium  Tuckeri  or  Mildew,  that 
commits  such  ravages  upon  the  Catawba  and  other  varieties  of  grapes,  in  the  latitude 
of  Cincinnati,  St.  Louis  and  Hermann,  has  not  affected  the  vines  here,  until  the  exces- 
sive humidity  and  heat  of  the  season  of  1865  caused  a  partial  loss  of  crop  by  mildew — 
but  only  partial ;  and  we  claim  that  that  loss  was  owing  wholly  to  the  extraordinary 
season,  and  not  to  our  soil,  or  climate,  or  variety  of  grape,  or  age  of  vines.  It  cannot 
have  been  caused  by  the  soil  or  climate,  for  it  never  occurred  before ;  It  cannot  have 
been  the  variety  of  grape,  for  all  kinds  rotted;  nor  can  it  have  been  the  age  of  the  vines, 
as  some  would  have  us  suppose,  for  we  have  had  thirteen  crops  of  grapes  in  this  county, 
and  setting  aside  the  first  two  crops  as  good,  because  the  vines  were  young,  we  still 
have,  in  the  remaining  crops,  just  ten  times  as  much  evidence  that  our  partial  loss  of 
crop  in  1865  was  not  owing  to  the  aye  of  the  vines  as  we  have  that  it  icm. 
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The  yield  of  wine  per  vine  has,  in  some  instances,  been  very  large  for  vineyard 
yield.  Joseph  Ochsner,  at  Warsaw,  made  in  1862,  140  gallons  of  excellent  Catawba 
wine,  of  unusual  body,  from  120  bearing  vines  ;  and  in  1863,  made  315  gallons  from 
200  vines. 

The  success  of  those  planting  apple  orchards  upon  our  bluffs  has  been  very  grati- 
fying. I  will  instance  the  orchard  of  Mrs.  B.  Slattery,  adjoining  the  city  of  Warsaw, 
forty  trees  of  which  were  planted  26  years  ago,  and  have  been  bearing  21  years 
without  a  failure  of  crop,  till  the  late  May  frost  of  unusual  severity  in  the  year 
1865,  caused  a  partial  loss  of  crop.  The  crop  in  1864,  from  80  bearing  trees  in. this 
orchard,  was  700  bushels.  Also  the  orchard  of  Dr.  Griswold,  four  miles  east  of  War- 
saw, of  some  40  acres,  one  crop  of  which  a  few  years  ago  yielded  the  magnificent  sum 
of  $5,000.  Also  the  young,  vigorous  and  carefully  attended  orchard  of  A.  C.  Ham- 
mond, in  the  same  neighborhood,  whose  twenty  varieties  of  large  and  splendid  fruits 
took  the  premium  at  our  State  Horticultural  meeting  at  Bloomington,  for  variety  and 
quality;  and  many  others  might  be  mentioned.  Thus  fruit  culture  has  become  a 
permanent  pursuit  in  our  county,  and  the  investment  of  capital  in  the  business  to-day 
cannot  be  lass  than  $1,250,000  in  this  county. 

Nauvoo  has  twenty-three  and  Warsaw  four  stone-arched  wine  cellars,  while  many 
more  are  about  being  built,  and  many  cellars  are  rendered  cool  by  being  doubly 
ceiled.  I  enclose  tables  of  carefully  collected  statistics  of  vine  planting  and  wine 
making,  in  various  parts  of  our  county.  As  to  varieties  of  grapes,  on  account  of  our 
unusual  success  here  with  the  Catawba,  full  90  per  cent,  of  the  700,000  vines  planted 
in  the  county,  are  of  that  variety.  Mr.  Bauer,  a  year  or  so  ago,  stepped  in  at  a  wine 
fair  held  at  Belleville,  and  found  Father  Muench,  of  Missouri,  delivering  an  address 
upon  vine  culture,  and  denouncing  the  Catawba  for  its  liability  to  disease,  and  general 
unreliability.  A^  the  close  of  his  remarks  Mr.  Bauer  begged  leave  to  give  his  "expe- 
rience," and  when  he  had  done  it  Mr.  Muench  made  the  "amende  honorable,"  so  far 
as  this  region  is  concerned,  by  saying  "if  you  can  do  that  with  the  Catawba,  in  Han- 
cock county,  don't  plant  any  other  variety;"  and  the  people  here  agree  that  it  was 
well  said,  and  will  vote  any  new  variety  of  grape,  for  white  wine,  that,  when  fully 
and  extensively  tested,  equals  the  Catawba,  an  acquisition  indeed. 

I  append  hereto,  a  recapitulation,  showing  the  number  of  vines  and  trees  in  gross, 
in  the  different  localities  of  our  county,  and  the  amount  of  wines  made  last  year.  Of 
course  those  observing  the  large  number  of  vines  growing,  and  the  moderate  amount 
of  wine  made,  will  understand  that  it  is  owing  to  the  fact  that  so  large  a  proportion 
of  the  vines  have  been  planted  within  the  last  three  years,  N.  W.  BLISS. 
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WARSAW,  ILLS.,  VINEYARDS,  JANUARY  Ist,  1866. 


Owners*  names. 


C.  Albers 

P.Albright 

Wm.  Bander 

Wm.F.  Barnes^... 

Berg- 

Brill  &  Hoppee 

A.  I.  Chittenden... 
W.  W.  Chittenden. 

G.  W.  Coster 

Jno.  Cammera 

C.  Cllngerbell 

H.  cupper. 

Dalhonsie*.. 

Dross 

V.Elchom 

Ch  Eymann 

H.  Fahlen 

J.  G.  Fonda. 

Gleson 

Jno.  Gosch 

B.  G.  Grover 

Jno.  Goehrie 

Jno.  Gooting 

8.  S.  Grover 

C.  Uartmann 

Jos.  Hartmann 

Chas.  Hermann.... 

Chas.  Hay 

Jno.  Hay 

F.  Herberts 

Wm.  HoQ'mann 

C.  Hoppee 

W.  8.  Hathaway .. 

J.  B.  Heylin 

Mrs.  Jerrard 

Jno.  Klopprodt .... 

Kfittkel 

Mrs.  Krawshaw.  .< 
H.  F.  Koeneke 


No.  of 

yinos. 


0620 

1000 

1660 

1000 

600 

3860 

1600 

8600 

1000 

600 

2500 

1000 

1000 

1500 

700 

2600 

2800 

600 

700 

600 

ISOO 

20X) 

1400 

1000 

2500 

1400 

1000 

8000 

2700 

1676 

7300 

600 

2200 

3000 

1500 

1000 

500 

200 

1200 


Galls,  of 
wine, 
1865. 


60 
660 


100 
60 


130 
110 


196 
180 


20 
150 


80 


120 


80 
420 


875 
100 
20 
25 
450 
160 


Owners*  names. 


S3 


J.  Lohner 

H.  Seyhe 

Marsh  &  Bliss. 

C.J.  May 

MlUer 

Neameyer 

N.  Pierrot 

F.  Piedrit 

Wm,Piedrit 

L.Pohl 

Jos.  Ochsner 

H.  Roth 

Mr.  Richards 

D.  Rfaikle. 

M.  Rfaikle 

Jno.  Rinkle 

M.  Sillar 

Geo.  Sauter. 

Jno.  Stroh 

Jno.  Spitz. 

Mrs.  Sylvester 

Wm  Schmidt. 

Ch.  Schmidt 

A.  Seygclkc 

Schwartz 

Geo.  Sater 

Geo.  Schott 

Dr.  Werner 

C.  Wisemann 

H.  Weyshenkel 

Wm.  Wilke 

A.  H.  &  G.  B.  Worlhen 

H.  A.  Worthen 

Felz 

Totals 

All  others,  say 


No.  of 

vines. 


Galls,  of 

wine, 

1866. 


1600 
1200 

160 

5000 

125 

4700 

350 

1000 
1000 
4000 

85 

2850 
1100 

250 

1200 

1100 

1^ 

700 

8000 

09 

800 

80 

1000 
1000 

"  '*60 

1600 

80 

1000 

125 

1000 

60 

600 

120 

3000 

20 

1500 

150 

600 

30 

1000 

100 

1000 
2000 

205 

10 

8000 

120 

600 
600 

600 

35 

6000 

680 

660 
490 

22 

135,000 

6200 

6,000 

800 

'  140,000  ' 

6500 

HAMILTON  VINEYABDS. 


Owners*  names. 


No.  vines. 


N.Lyon 

O.  Voorheee 

D.  W.  Crockett 

Dr.  Griswold 

All  others,  say 

Totals 

DALLAS  VINEYARDS 

PONTOOSUC  VINEYARDS 


3000 
6000 
3»00 
2000 
26,000 


4\W>0 
40,000 
3'\oro 


Galls,  of 

wine, 

1865 

60 
800 
ICO 


1010 

2500 

500 


BASCO  VINEYARDS. 


Owners*  names. 


Jacob  Boos 

Geo.  Marlot 

J.  McAdams 

C.  H.  Steflfey 

All  others,  say 

Totals 

All  other  localities  in  the  conn 
ty,  Bay 


No.  vines. 


Galls,  of 

wine, 

1866 


2000 
7600 

70 1 
1800 

45 

80 

25 

16,000 
10,000 

150 
840 

NAUVOO  VINEYARDS,  JANUARY  1,  1866. 


Owners*  names. 


Jno.  Amcr 

H.  Augustine 
Ch.  August... 
F.  Argast.... 
Jno.  Anton... 
M  Aeker 


2500 
1200 
2600 
2400 
1500 
2450 


Owners*  names. 


250  I 


J.  Aymar 

—  Albrecht 

P.  Bechen 

Geo.  Bmgger.... 
Andrew  Burtin. 
Jno.  Bauer,  Sr. 


No.  of 
vines. 


2000 
800 
2700 
1000 
12,050 
4850 


iG.<ills.of 
I   wine, 
I    1863. 


70 


700 
8000 
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NAUVOO  VINEYARDS— CoKTiKUED. 


Owners*  namep. 


H.  Prentice 

L.  Quint 

Q.  Renschler 

H.  Ronner,  Jr. 

O.  Robertson 

J.  Rohm 

W.Rheimbold 

Renslaer 

Ronyan 

Alex.  Ritter 

Geo.  Ritter 

H.  Roine  

A.  Rhelmborger 

Rieman 

Jno.  Rogers 

B.  Rheimbold 

B.  Rheimbold.  Jr 

Mrs.  B.  Rheimbold 

A.  Stetzner. 

Stutz 

Jno.  Sillar. , 

H.  Schneider 

M.  Strohm  

Mrs.  Sandmeyer 

Mrs.  Stoffels 

J.B.Schmidt 

J.Schmidt 

J.  Sommerhalter 

Mrs.Scholtz 

S.  &  M 

H.  Schaeiler 

H.  Schnie. 

C.  Schilling 

G.  Stamm 

Schleicher 

S.Santo 

F.  Schaeffer. 

Stibenger. 

Adam  Swartz 

Schlir 

P.  Swartz 

P.Schmidt 

Slate 

G.  Schenck 


No.  of 
vines. 


400 
2000 
3000 
1050 

850 
2100 
1200 
2000 
1500 
1625 
6000 
1780 
2100 
2000 
1600 
1000 
1850 

600 

826 
4250 
8200 
4000 

500 
1000 

TOO 

600 
1500 

800 
2000 
1000 
8000 

600 
1460 

700 
1050 
1660 
1500 

820 
1400 
2060 
1500 

900 
1000 
1000 


Galls,  of 

wine, 

1803. 


400 
45 


400 


10 

120 

260 

1000 

900 


80 
60 


130 


40 


100 


60 


860 

120 

10 


Owners'  names. 


J.  Schmidt 

Schribcr.    . . 

Tiebe 

J.  Tensler 

Jno.  Tanner 

Geo.  Tanner 

T.  Treias 

Tapper 

P.Thomas 

Thompson . . . 

F.Thomas. 

P.  Tanner 

P.VaUet 

Jno.  Wright 

Jno.  Wimmer 

B.  A.  Wasserziehers 
F.White 

A.  Wolf 

P.  Wieman 

P.  Wolf 

J.  H.  Ward 

Wilkej 

H.  Wiegaud 

WUhelmy. . . 

F.  Walter 

J.  Weisenbom 

Dr.  Weld 

Wiegand.... 

L.WoU 

F.  Wolf ^,. 

M.  Waldenmeyer. . . 

P.  Walter 

O.Walter 

M.  Wetzel 

B.  Wachmon 

P.  Wahl 

Zackhnber . . 

Zulauf 

J.  Ziegelmeyer 

All  others 


No.  of 
vines. 

Galls  of 

wine, 

1806. 

200 

2000 

1300 

860 

4000 

2150 

60 

8400 

160 

850 

200 

800 

•  •  •  •  •   •  • 

1660 

80 

800 

1600 

2200 

70 

8600 

1600 

•  •  •  •    •  • 

1400 

1400 

6600 

•  •  •  •  •  *  • 

800 

76 

2000 

•  •  •   •  • 

600 

600 

•  •  •  •    •  • 

8q0 
2000 

8200 

2000 

T200 

600 

2026 

100 

600 

26 

1000 

2000 

2000 

•  •   •  •  • 

600 

16 

1200 

1360 

100 

20 

2000 

46 

1000 

2 

4060 

1160 

800 

1100 

10 

417,960 

26,026 

7,060 

475 

426,000 

26,600 

RECAPITULATION. 


Ilancodc  Coonty,  Ills. 


Nanvoo  region. 

Warsaw      "      

Dallas        •• 

Pontoosuc "     

Hamilton   "      

Baeco         "      

Carthage    **      

Angnsta  and  St  Marys  region. 
Other  localities  in  the  county. . 


Totals. 


Vines  growing, 
Jan.  1, 1800. 


42&000 
140,000 
40,000 
80,000 
40,000 
15,000 


100,000 
700,000 


Wine  made, 
1865. 


86,000 
6,600 
2,600> 

600/ 
1,000 

100 


1,400 
47^000" 


Apple  trees 
growms:,  Jan.1, 


16,800 
86,000 

81,000 


28,000 
28^000 
78,700 

200,000 


CHAPTER  XIII. 


HARDIN      COUNTY 

This  report  embraces  the  results  of  examinations  made  by  the  State  Geolo- 
gist and  Hbnry  Engelmann,  and  also  includes  a  report  by  Dr.  J.  G.  Norwood, 
on  the  Rosiclare  Lead  Mines.* 

This  county  is  situated  on  the  southeastern  border  of  the  State,  and  is  bound- 
ed on  the  east  and  south  by  the  Ohio  river,  on  the  west  by  Pope,  and  on  the 
north  by  Gallatin  and  Saline  counties.  The  county  embraces  the  two  eastern- 
most tiers  of  sections  in  range  7,  and  ranges  8,  9  and  10  east  of  the  third 
principal  meridian,  in  townships  11,  12  and  13  south  of  the  base  line,  as  far  as 
they  are  situated  north  and  west  of  the  Ohio  river.  It  embraces  a  superficial 
area  of  about  176  square  miles,  all  of  which  was  originally  covered  with  a 
heavy  growth  of  timber.  The  geological  formations  exposed  at  the  surface  in 
this  county,  comprise  the  Conglomerate  of  the  Coal  Measures,  all  the  subdi- 
visions of  the  Sub-curboniforous  series,  except  the  Burlington  limestone,  which 
is  not  represented  in  this  portion  of  the  State;  and  the  upper  part  of  the  Black 
Slat«  of  the  Devonian  series. 

The  surface,  over  the  great<jr  portion  of  the  county,  is  roughly  broken,  though 
it  possesses  a  fair  proportion  of  soil  sufficiently  level  to  be  susceptible  of  culti- 
vation. The  area  occupied  by  the  Conglomerate  sandstone,  in  the  northern 
and  northeastern  part  of  the  county,  is  exceedingly  broken,  and  generally  arable 
only  on  the  narrow  ridges,  while  the  creeks  form  deep  and  narrow  rocky  gorges. 
The  soil  is  a  yellow  finely  sanded  loam,  and  the  timber  consists  principally  of 
white  and  black  oak,  togctlier  with  more  or  less  hickory,  black  walnut,  sugar 
maple,  etc.  The  southern  edge  of  this  sandstone  generally  forms  a  prominent 
rocky  cliff  on  the  summit  of  a  high  ridge  with  an  abrupt  southern  declivity. 

The  area  occupied  by  the  Chester  group  is  also  quit«  broken,  and  presents 
numerous  rocky  cliffs ;  but  the  hills  are  generally  lower,  and  often  slope  gently 
to  the  northward  in  conscr^uence  of  the  northern  dip  of  the  strata,  and  the 


*  This  report  on  the  Rosiclare  mines  coinprisei  all  of  Dr.  Xorwooh's  manuscript  that 
came  into  my  possession  on  taking  charge  of  the  survey  in  1858.  A.  H.  W. 
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slope  of  the  valleys  arc  less  abrupt.  The  lower  sandstone,  No.  8  of  the  Chester 
series,  forms  an  extensive  ridge  with  a  high  rocky  summit  at  its  southern 
declivity,  very  similar  to  that  of  the  Conglomerate.  The  soil  of  the  district 
occupied  by  the  Chester  group  is  a  yellow  loam,  and  the  timber  similar  to  that 
of  the  Conglomerate  region,  but  generally  somewhat  heavier. 

The  St.  Louis  and  Keokuk  limestones  occupy  a  considerable  area  in  the 
southern  part  of  this  county,  and  embraces  the  richest  agricultural  lands  in  the 
county,  and  sustains  a  heavy  growth  of  timber  embracing  the  usual  varieties  of 
oak  and  hickory,  black  and  white  walnut,  sugar  maple,  ash,  elm,  linden,  etc. 
These  lands  border  the  Ohio  from  Rosiclare  to  Cave-in-Rock,  and  for  the  most 
part  arc  sufficiently  level  for  cultivation,  though  a  portion  of  this  district  farther 
inland  is  considerably  broken.  The  principal  streams  in  the  interior  of  the 
county  are  Harris*  creek,  Ben's  creek,  Big  creek.  Three-mile  creek,  and  the  east 
fork  of  Grand  Pierre  creek,  and  the  lower  extremity  of  Saline  river.  These 
streams  furnish  an  abundant  supply  of  wat«r,  and  some  of  them  are  never  dry. 

The  Conglomerate  enters  this  county  in  the  extreme  northeastern  corner, 
and  forms  the  dividing  ridge  north  of  the  east  fork  of  Grand  Pierre  creek,  near 
the  north  line  of  the  county,  from  thence  it  extends  round  the  head  of  Big 
creek,  forms  the  ridge  between  Beaver  creek  and  Harris*  creek,  crosses  the 
latter,  and  caps  the  divide  between  Cane  creek  and  the  Ohio.  It  covers  the 
whole  area  north  of  these  points,  dipping  north  and  northeast,  and  ends  on  the 
Ohio  three  quarters  of  a  mile  below  Battery  Rock. 

The  Chester  group  is  not  quite  so  heavily  developed  as  in  the  counties  further 
west,  but  according  to  Mr.  Engelmann,  who  made  the  principal  examinations 
in  the  northern  portion  of  the  county,  it  attains  an  aggregate  thickness  of  from 
seven  to  eight  hundred  feet,  and  is  represented  by  four  or  five  distinct  limestone 
divisions  that  are  separated  from  each  other  by  sandstones  and  shales.  He  has 
numbered  them  from  1  to  10,  inclusive,  and  separated  the  group  into  two  divi- 
sions, which  arc  represented  on  the  county  map  by  different  shades  of  color. 
The  upper  division,  comprising  Nos.  1  to  7,  inclusive,  occupies  a  rather  narrow 
belt  next  adjoining  the  Conglomerate  on  the  south.  Its  area  is  limited,  not  on 
account  of  a  smaller  development  of  the  strata,  but  because  they  dip  at  a  con- 
siderable angle,  and  this  is  also  the  cause  of  their  not  exercising  so  marked  an 
effect  upon  the  surface  configuration  as  at  some  other  localities.  This  division 
occupies  the  valley  of  the  east  fork  of  Grand  Pierre  creek,  the  country  on  the 
upper  course  of  Big  creek,  part  of  the  valley  of  Harris'  creek,  and  the  valley 
of  Ben's  creek.  It  forms  the  bluffs  of  the  Ohio  for  several  miles  below  the 
south  end  of  Battery  Rock  ridge. 

The  lower  division  comprises  the  lower  sandstones  of  the  group  and  the 
intervening  limestone,  Nos.  8,  9  and  10,  of  the  series,  and  attains  an  aggregate 
thickness  of  about  250  feet.     Its  principal  outcrops  are  immediately  eouth  of 
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that  portion  of  the  county  occupied  by  the  upper  division  of  this  group,  and  its 
southern  edge  forms  a  continuous  and  very  prominent  exposure  along  the  summit 
of  a  high,  abrupt  ridge,  the  lower  portion  of  which  consists  of  the  St.  Louis  lime- 
stone. It  begins  on  the  Ohio,  about  3^  miles  below  Caye-in-Rock,  and  can  be 
readily  traced  from  thence  northwestward,  until  it  divides — one  spur  continu- 
ing northwestward  to  the  Pope  county  line,  covering  a  narrow  strip  of  territory 
south  of  that  occupied  by  the  upper  division  of  the  Chester  series;  the  other 
spur  running  southwestward,  and  striking  the  Ohio  at  the  isolated  blufif  below 
Rosiclare,  and  again  at  the  Pope  county  line,  where  it  covers  a  surface  several 
mile"^  wide.  The  dip  is  not  uniform  in  the  southwest  part  of  the  county,  but 
the  strata  dip  away  from  an  axis  of  upheaval,  which  brings  the  Devonian  slates 
to  the  surface  in  this  part  of  the  county. 

The  St.  Louis  and  Keokuk  limestones  may  be  said  to  form  the  river  bluffs, 
in  this  county,  as  far  as  it  runs  in  an  east  and  west  direction.  The  St.  Louis 
limestone  rises  from  underneath  the  Chester  group  about  three  miles  above 
Cave-in-Rock,  and  further  west  extends  several  miles  inland  to  the  prominent 
ridge  capped  by  the  Chester  sandstone  before  mentioned.  From  Rosiclare 
towards  the  Pope  county  line  it  forms  the  base  of  the  bluffs  for  a  short  distance, 
when  it  dips  below  the  level  of  the  river.  The  Keokuk  limestone  forms  the 
river  bluff  in  the  vicinity  of  Elizabeth,  where  it  forms  a  low  arch,  and  soon  dips 
below  the  river  level,  both  in  an  easterly  and  westerly  direction.  These  two 
limestones  also  occupy  nearly  the  whole  area  between  the  two  spurs  of  the 
Chester  sandstone,  in  the  western  part  of  the  county,  where  they  have  been 
upheaved,  and  dip  in  every  direction  from  the  center  of  the  uplifl,  which  is 
situated  in  the  southeast  corner  of  township  11,  range  7. 

Kind^rhook  group. — There  is  a  limited  exposure  of  siliceous  shales  outcrop- 
ping in  this  county  around  the  borders  of  the  uplifl  above  named.  The  outcrop 
comprises  a  thickness  of  from  forty  to  fifty  feet  of  thin-bedded  grit-stones, 
resembling  the  shales  overlying  the  Black-slate  in  the  vicinity  of  Jonesboro,  in 
Union  county,  and  no  doubt  belong  to  the  Kinderhook  group  of  the  general 
section.  No  beds  were  observed  in  this  county  that  could  be  identified  with 
the  Burlington  limestone,  and  it  appears  to  have  no  representative  in  this  por- 
tion of  the  State. 

BJkkJc  Slate. — This  is  the  only  rock  of  Devonian  age  exposed  in  this  county, 
and  it  was  first  observed  near  the  dwelling  of  Mr.  Pleasant  Rose,  about  2 J 
miles  northeast  of  the  Illinois  Furnace,  on  section  31,  township  11,  range  8. 
The  entire  exposure  does  not  exceed  20  or  25  feet  in  thickness,  and  forms  the 
center  of  a  basin  extending  about  3  miles  in  a  northwest  by  southeast  direction, 
and  about  2  miles  in  width  across  its  transverse  diameter.  The  slate  presents 
its  usual  lithological  characters  here,  except  that  some  portions  of  the  bed 
appear  to  be  partially  metamorphosed.     These  strata  do  not  occupy  the  entire 
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surface  over  the  above  named  area,  but  are  seen  only  at  a  few  points  in  the  beds 
of  the  streams  near  the  center  of  the  upheaval — in  the  south  part  of  section  25 
and  in  section  36,  township  11,  range  8,  and  perhaps  at  some  other  points; 
while  the  higher  lands  within  this  area  are  occupied  by  the  higher  limestones. 
The  slate  also  appears  on  the  west  side  of  the  uplifl,  on  a  branch  of  Grand 
Pierre  creek,  in  the  north  part  of  section  36  and  southwest  quarter  of  section 
25,  township  11,  range  7,  where  black  and  argillaceous  slates  crop  out,  dipping 
strongly  to  the  west,  and  succeeded  by  the  siliceous  shales  of  the  Kinderhook 
group.  These  two  outcrops  are  the  extreme  eastern  and  western  points  wh^re 
the  slate  comes  to  the  surface,  and  the  hills  are  mainly  formed  by  the  overlying 
limestones. 

The  limestone  immediately  overlying  the  siliceous  shales,  on  the  borders  of 
this  Devonian  basin,  is  the  Keokuk  limestone  of  the  general  section.  It  is  a 
thin-bedded  gray  limestone,  very  cherty  in  the  lower  portion,  and  it  forms  a  belt 
of  chert  hills  around  the  borders  of  the  Devonian  basin  above  described,  some 
of  which  are  more  than  a  hundred  feet  in  height.  The  chert  has  been  derived 
from  this  limestone  by  the  decomposition  of  the  calcareous  portions  of  the  mass 
through  atmospheric  agencies,  leaving  the  siliceous  portion  in  the  form  of  loose 
masses  of  chert.  Its  entire  thickness  exposed  in  this  county  we  have  estimated 
at  about  200  feet,  though  we  met  with  no  locality  where  a  complete  section 
could  be  seen  and  an  accurate  measurement  made.  The  characteristic  fossils 
of  this  limestone  are  not  as  abundant  in  this  county  as  at  more  northern  locali- 
ties, but  we  found  in  the  vicinity  of  Elizabeth,  Spiri/er  KeokuJcy  ffcmipronites 
crenistriaj  and  some  other  forms  that  are  characteristic  of  this  horizon.  Its 
outcrop  on  the  Ohio  extends  from  a  point  half  a  mile  below  Elizabeth  to  within 
about  three  miles  of  Cave-in-Rock,  where  it  dips  beneath  the  river  level  and  is 
seen  no  more. 

The  St.  Louis  limestone,  which  succeeds  the  last  named  division,  in  the 
ascending  order,  forms  an  important  feature  in  the  geological  structure  of  the 
county,  and  is  the  source  from  which  the  ores  of  lead  have  been  obtained  which 
have  made  this  county  somewbat  noted  for  its  mineral  deposits.  The  base  of 
the  bluff  at  the  village  of  Rosiclare  is  formed  by  the  upper  fifty  feet  of  this 
bed,  which  consists  of  massive  gray  limestone,  in  regular  beds,  the  uppermost 
having  an  oolitic  structure,  and  affording  strata  from  two  to  three  feet  thick. 
Tracing  the  river  blufi*  easterly  towards  Elizabeth,  the  lower  beds  of  this  lime- 
stone come  to  the  surface,  and  the  rock  is  thin-bedded  and  siliceous  and 
contains  an  abundance  of  chert.  This  limestone  also  forms  the  river  blufif  at 
Cave-in-Rock  and  for  three  miles  below,  and  it  is  here  filled  with  siliceous  corals, 
among  which  the  Liihostrotion  proliferum  is  most  conspicuous,  and  oflen  occurs 
in  large  masses.  At  this  locality  the  limestone  is  dark  colored  and  bituminous, 
and  emits  a  fetid  odor  when  struck  with  a  hammer.     It  also  outcrops  in  the 
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vicinity  of  the  Iron  Furnaces  in  this  county,  and  has  been  regarded  as  the 
source  from  which  the  iron  was  derived.  In  the  vicinity  of  the  Illinois  Furnace 
it  is  a  massive,  dark  blue  fetid  limestone,  sometimes  nearly  black  in  color,  and 
contains  Liilwstrotion  proliferum^  Pentremites  eoiwideftis  afsd  >fipecies  of  gigantic 
Archxocidaris.  This  limestone  is  noted  everywhcrefor  its  cavernous  character, 
and  in  this  county  caverns  and  deep  vertical  fissures  are  of  common  occurrence 
over  the  surface  underlaid  by  this  rook.  Along  the  river  bluffs,  between  Rosi- 
clare  and  Elizabeth,  a  small  Pentremite,  resembling  P.  Kontiickianus  of  Hall, 
is  quite  abundant,  and  several  examples  have  been  found  with  the  arms 
preserved.  This  locality  has  also  afforded  the  following  species  of  crinoidea : 
Taxocrinus  semiovatus,  Plati/crinns  plemts^  P.  peniciUus  and  Zeacrtnvs  inter- 
medhis. 

According  to  the  observations  of  Mr.  Engelmann,  tiiis  limestone  rises  from 
underneath  the  low  water  level  of  the  Ohio  river  not  far  from  the  east  line  of 
Pope  county,  and  soon  attains  a  considerable  altitude.  On  the  east  side  of 
section  35,  township  12,  range  7,  a  mile  east  of  the  county  line,  only  the  highest 
hills  are  capped  by  the  Chester  sandstone,  while  their  main  body  consists  of 
limestones,  which  extend  some  distance  inland  along  the  creeks,  but  gradually  dip 
under  ground  to  the  northward.  Thus,  on  Three-mile  creek  the  limestone  is 
still  in  place  near  the  north  line  of  section  31,  township  12,  range  8,  while  the 
sandstone  forms  prominent  cliffs  on  the  west  side  of  the  branch,  at  no  great 
altitude  above  it.  The  upper  portion  of  these  limestones  most  probably  corres- 
ponds to  the  lowest  division  of  the  Chester  group,  while  the  lower  beds  belong 
to  the  St.  Louis  group. 

The  bluff  above  Rosiclare,  near  the  east  line  of  section  5,  township  13, 
range  8,  consists  of  St.  Louis  limestone.  It  has  on  its  top  large  blocks  of 
sandstone,  that  appear  to  belong  to  bed  No.  10  of  the  Chester  group.  The. 
upper  part  of  the  limestone  is  generally  light  colored,  whitish  or  grayish,  or 
bluish -gray;  some  layers  are  blue.  They  are  partly  crystalline,  have  mostly  a 
smooth  fracture  and  are  rather  purely  calcareous,  while  some  of  the  layers 
contain  numerous  concretions  of  flint,  which  are,  however,  more  numerous  in 
the  lower  division,  which  is  often  dark  colored. 

The  village  of  Cave-m-Rock  takes  its  name  from  a  limestone  cavern  which 
opens  into  the  face  of  the  bluff  a  little  above  the  village,  in  the  southwest  quarter 
of  the  southeast  quarter  of  section  13,  township  12,  range  9.  The  cave  is  150 
feet  deep  from  the  mouth  to  the  rear  end,  from  36  to  40  feet  wide,  and  25  feet 
high  at  its  mouth.  The  roof  preserves  the  same  altitude  through  its  whole 
length,  while  the  floor,  which  is  formed  of  earth  that  has  washed  in  through  a 
sink  hole  in  the  rear,  slopes  up  from  the  front  to  the  rear  end  of  the  cave. 
The  floor  of  the  cave  at  the  entrance  is  a  little  below  the  highest  flood  mark  of 
the  Ohio.     The  limestone  is  quite  cherty,  and  the  cave  has  probably  been 
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formed  by  the  action  of  water  percolating  through  the  crevices  of  the  rock  and 
by  the  eroding  influences  of  the  atmosphere. 

Above  this,  near  the  middle  of  section  18,  limestone  was  formerly  quarried 
and  shipped  to  Memphis.  The  rock  is  here  tolerably  free  from  chert,  and  is 
suitable  for  ordinary  building  purposes,  and  would  seem  to  be  suitable  for 
making  quick-lime.  The  channel  of  the  river  passes  close  under  the  blufif,  and 
the  facilities  for  shipping  are  therefore  excellent.  The  quarry  rock  overlies 
the  strata  of  the  cave,  but  more  cherty  strata  from  a  higher  level  crop  out  again 
farther  up  the  river. 

On  Big  creek  thig  limestone  extends  to  the  northwest  quarter  of  section  21, 
township  12,  range  8,  but  at  the  saw  mill,  near  the  northwest  corner  of  the 
section  the  bluffs  of  the  creek,  consist  of  sandstone,  which  also  appears  in  the  tops 
of  the  hills  at  this  point,  and  belongs  to  one  of  the  lower  beds  of  Chester 
sandstone.  A  little  farther  up  the  creek  the  sandstone  forms  the  entire  hills, 
while  near  the  northwest  corner  of  section  16,  a  mile  from  the  mill,  the  lime- 
stone rises  again  from  underneath  the  water  level  northeastward  towards  the 
Devonian  upheaval.  The  limestones  in  this  part  of  the  county  are  entirely 
separated  from  those  on  the  river  by  the  intervening  sandstones,  although  they 
form  the  continuation  of  the  same  strata. 

East  of  Elizabeth  the  limestones  extend  farther  north,  and  the  sandstones 
merely  cap  the  dividing  ridge  at  the  head  of  the  creeks  which  run  southward 
into  the  Ohio.  Thus,  Peter's  creek  runs  through  the  limestone  formation, 
while  the  sandstone  caps  the  high  ridge  northwest  of  its  upper  course,  in  which 
most  of  its  branches  head,  in  sections  11  and  1,  township  12,  range  8,  and  in 
sections  6  and  5,  township  12,  range  9.  The  Lead  Jnll,  on  the  southwest 
quarter  of  section  4,  township  12,  range  9,  forms  a  projecting  point  of  the  same 
ridge.  It  is  capped  by  about  20  feet  of  sandstone,  underlaid  by  about  150  feet 
of  limestone.  Southeast  of  Lead  hill  there  are  several  ponds,  which  appear  to 
be  ancient  sink-holes,  filled  with  water;  and  on  the  southwest  quarter  of  section 
2,  township  12,  range  9,  a  considerable  branch  is  lost  in  a  series  of  sink-holes, 
leading  into  subterraneous  caverns.  On  this  branch  the  limestone  appears  to 
extend  nearly  to  the  middle  line  of  section  34,  township  11,  range  9;  but  above 
that  point,  sandstones  are  exposed  in  its  banks. 

The  main  body  of  Sub-carboniferous  limestone  that  surrounds  the  Devonian 
upheaval  begins  on  Big  creek,  as  already  stated,  near  the  northwest  corner  of 
section  16,  township  12,  range  8,  and  thence  its  boundary  extends  north 
of  west,  crossing  the  Pope  county  line  on  the  east  side  of  section  2,  township 
12,  range  7,  and,  turning  northward  a  short  distance  west  of  the  county  line, 
recrosses  on  the  cast  side  of  section  23,  township  11,  range  7.  Thence  it  runs 
northeastward  through  sections  23  and  13,  crosses  a  branch  of  Big  creek,  on 
the  northwest  quarter  of  section  17,  township  11,  range  8,  and  Big  creek  itself 
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near  tbe  south  lino  of  section  16.  From  this  point  it  passes  southeastward 
near  the  head  of  the]eastern  branches  of  Big  creek;  crosses  the  Hog-thief  branch 
on  the  soatheast  quarter  of  section  30,  township  11,  range  9,  and  then,  turning 
southwestward,  runs  a  short  distance  south  of  this  branch  back  to  the  starting 
point  on  Big  creek. 

The  bluff  on  the  Ohio,  just  below  the  village  of  Rosiclare,  affords  the  follow- 
ing section : 

1.  Qaartzosc  sandstone,  capping  tbe  hill.~ 35  feet. 

2.  Brown  and  graj  argillaceous  limestones 50    '* 

3.  Shale 10    " 

4.  Limestone,  similar  to  the  bed  above .•  52    *' 

5.  Sandstone,  thin-bedded  and  highly  ferruginous 12    *' 

6.  St.  Louis  limestone,  gray  massive  limestone,  partly  oolitic 52    ** 

ToUl  height  of  bluff. 211  feet. 

The  upper  part  of  this  section  from  No.  1  to  5,  inclusive,  belong  to  the 
Chester  group,  and  constitute  what  Mr.  Enoelmann  calls  the  lower  division 
of  the  group,  and  is  distinguished  on  the  map  by  a  different  shade  of  color. 
The  lower  sandstone  is  quite  thin  at  this  locality,  and  is  also  thinly  bedded  and 
of  a  rcdish  color.  The  lithological  characters  of  the  upper  sandstone  (No.  8, 
of  the  Chester  series,)  are  quite  distinct  from  this.  It  is  more  massive,  coarser 
textured,  lighter  colored,  and  in  its  general  appearance  resembles  somewhat  the 
conglomerate  sandstone  at  the  base  of  the  Coal  Measures. 

In  the  southeastern  part  of  the  county  this  sandstone  No.  8  appears  in  the 
bluffs  of  the  Ohio,  at  the  edge  of  a  narrow  alluvial  bottom,  on  a  branch  of  Ben's 
creek,  not  far  from  its  mouth  on  the  southwest  quarter  of  section  10,  township 
12,  range  10,  and  rising  to  the  westward  it  forms  a  bluff  on  the  north  side  of 
the  creek,  which  extends  as  far  as  the  middle  of  the  north  half  of  section  16, 
where  the  lower  limestones  rise  up  from  beneath  it,  and  the  sandstone  continues 
merely  as  the  cap-rock  of  the  ridge,  which  then  recedes  from  the  river  in  a 
northwest  direction.  Ah  already  remarked,  this  sandstone  caps  the  ridge  on 
the  Shawncotown  road,  two  miles  north  of  Cavo-in-Rock,  and  crossing  the  ridge 
there  it  may  still  be  seen  on  the  branches  of  Ben's  crook,  on  soot  ion  36,  town- 
ship 11,  range  0,  and  it  continues  on  the  main  branch  westward  through  the 
north  part  of  section  36  and  into  section  26,  while  the  hills  on  the  north  $ide 
of  the  creek  in  sections  26  and  25  are  formed  by  the  upper  limestones  auvl  ^^iiivl. 
Btones  of  the  Chestor  group.  It  again  appears  on  the  northwest  quarter  of 
section  20,  on  a  branch  of  Harris'  creek,  while  the  lower  limestones  cr\^p  out 
on  the  south  side  of  the  ridge  on  the  southeast  quarter  of  section  30. 

Mr.  Enoelmann  remarks  in  his  notes,  that  on  the  ridge  intervening  l>etwoen 
these  points  on  sections  27,  28,  29  and  32,  the  sandstones  are  exposed  in  very 
heavy  beds  and  present  some  peculiar  features.     At  some  points  they  are  full 
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of  quartz  pebbles,  and  include  some  bigblj  carbonaceous  shales  which,  at  some 
points,  change  into  a  thin  seam  of  slaty  coal,  characters  that  would  lead  to  the 
conclusion  that  these  sandstones  may  belong  to  the  Conglomerate  of  the  Coal 
Measures,  rather  than  to  the  Chester  group. 

In  the  northeastern  corner  of  the  county,  near  the  Pope  county  line,  the 
successive  outcroppings  of  these  strata  can  be  plainly  traced  along  a  branch  of 
the  east  fork  of  Grand  Pierre  creek,  in  sections  2,  11  and  14,  township  11, 
range  7.  The  high  ridge  at  the  head  of  this  branch  on  the  northwest  quarter 
of  section  2,  consists  of  Conglomerate,  but  the  upper  bed  of  Chester  limestone, 
No.  1  of  the  series,  forms  the  lower  part  of  the  hills  near  Mr.  Henry  Rose's 
place,  west  and  north  of  the  centre  of  section  2.  A  little  lower  down  the 
creek  the  underlying  sandstone.  No.  2,  forms  the  bed  of  the  creek,  with  a 
strong  dip  to  the  north  or  northwest,  while  still  lower  down,  limestone  No.  3 
reaches  the  surface,  likewise  dipping  to  the  northward,  and  continues  for  some 
distance  along  the  creek.  Near  the  north  line  of  section  11,  the  next  sandstone. 
No.  4,  rises  from  underneath  it,  also  dipping  strongly  to  the  northward.  Next 
comes  limestone  No.  5,  with  Archimedes  in  abundance,  and  on  the  southwest 
quarter  of  section  11,  the  sandstone  No.  6  appears,  all  dipping  to  the  north- 
ward. On  the  east  fork,  both  above  and  below  the  mouth  of  the  branch  on 
which  the  above  mentioned  outcrops  occur,  a  limestone  is  seen  that  appears  to 
be  No.  7,  while  sandstone  is  strewn  profusely  over  the  hill  side.  Just  below 
the  ford  on  the  Shawneetown  road,  sandstone  is  again  seen  in  place  in  the  bed 
of  the  creek.  The  dip  here  seems  to  be  locally  reversed  to  the  southwest,  and 
this  last  named  sandstone  may  be  either  6  or  8  of  the  Chester  series.  Just 
above  the  ford  on  the  Equality  and  Elizabethtown  road,  outcrops  of  the  lime- 
stone No.  7  again  appears,  with  a  decided  dip  to  the  northwest,  while  below 
the  ford,  sandstone  No.  8  makes  its  appearance,  and  also  in  the  sharp  bend  of 
Grand  Pierre  creek,  below  the  mouth  of  the  east  fork,  and  in  the  hills  further 
east.  The  valley  of  the  east  fork  is  almost  entirely  occupied  by  these  Chester 
strata,  while  the  Conglomerate  forms  the  ridge  north  of  it,  near  the  county 
line,  and  at  its  head  in  section  3,  township  11,  range  8.  The  Conglomerate 
also  forms  the  ridge  at  the  head  of  Big  creek,  on  sections  2,  1  and  12,  township 
11,  range  8,  between  it  and  the  branches  of  Eagle  and  Beaver  creeks ;  but  at 
the  southern  base  of  this  precipitous  ridge  the  Chester  strata  reach  the  surface. 

Near  Mr.  Russeirs,  on  the  southwest  quarter  of  section  2,  the  upper  lime- 
stone. No.  1,  of  the  Chester  scries,  crops  out  and  underlies  some  low  rolling 
hills.  Proceeding  thence  down  Big  creek,  the  sandstone  No.  2  outcrops  on  the 
sputhwest  quarter  of  section  2,  dipping  beneath  the  limestone,  and  exposing  a 
thickness  of  only  about  20  feet.  Farther  down  are  outcrops  of  limestone  No. 
3,  and  shales,  and  still  below  sandstone  No.  4,  dipping  strongly  to  the  north- 
ward.    It  continues  through  the  northwest  quarter  of  section  11,  and  across 
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the  line  of  section  10.  It  attains  a  considerable  thickness  and  contains  some 
shales,  and  a  thin  streak  of  bituminous  and  carbonaceou^shale'  which  has  been 
mistaken  for  coal.  On  the  northeast  quarter  of  section  10,  the  Chester  lime- 
stone No.  5  rises  from  beneath  the  sandstone,  dipping  strongly  to  the  northward. 
Sandstone  No.  6  appears  on  the  southeast  quarter  of  section  10,  and  near  the 
southwest  corner  of  section  11,  and  in  the  northeast  corner  of  section  14  it 
forms  low  bluffs  on  both  sides  of  the  creek,  and  is  underlaid  by  the  next  lime- 
stone, No.  7,  which  comes  to  the  surface  here,  aad  is  well  exposed  on  the  creek 
near  the  west  line  of  thje  northwest  quarter  of  section  14,  and  also  on  the 
northeast  quarter  of  section  15,  and  at  th«  southern  bend  of  the  creek,  on  the 
northwest  quarter  of  section  15,  where  it  shows  a  strong  northward  dip. 
Tumbling  masses  of  sandstone  appear  on  the  southeast  quarter  of  section  16, 
which  probably  belong  to  No.  8,  and  near  the  south  line  of  this  section,  the 
lower  limestones  make  their  appearance,  and  continue  for  several  miles  down 
the  creek. 

A  few  miles  farther  east,  on  a  branch  of  Harris'  creek,  on  section  20,  town- 
ship 11,  range  9,  sandstone  No.  8  crops  out  at  various  points,  and  on  the  north- 
west quarter  of  section  20,  a  limestone  is  seen  which  overlies  the  sandstone,  and 
would  therefore  be  No*  7  of  the  series.  Still  further  northward  down  the 
branch,  sandstone  crops  out  in  the  hill  sides,  and  dipping  northward  soon 
passes  below  the  surface.  It  overlies  the  limestone  last  named  and  would 
therefore  be  No.  6.  On  the  north  side  of  another  branch  of  the  creek* 
on  the  northeast  quarter  of  section  17,  we  find  another  limestone,  probably  No. 
5,  reaching  from  the  water  level  high  up  in  the  hills,  and  also  exposed  on  the 
main  creek  on  the  other  side  of  the  hill  on  the  northeast  quarter  of  section  17. 
It  also  continues  eastward  in  these  hiHs  towards  the  centre  of  section  16,  while 
the  highest  points  of  the  ridge  are  capped  by  the  sandstone  No.  4.  The  sand- 
stone which  crops  out  on  Harris'  creek,  on  the  northeast  quarter  of  section  16, 
and  the  northwest  quarter  of  section  15,  is  also  apparently  No.  4.  The  next 
hill  north  of  this,  near  the  south  line  of  the  southwest  quarter  of  section  10, 
consists  of  limestone  No.  3  capped  by  sandstone  No.  2.  The  strata  dip  rapidly 
northward,  so  that  the  high  ridge  a  little  farther  north  is  capped  by  the  Con- 
glomerate, while  the  Jiighest  Chester  limestone  underlies  the  principal  portion 
of  the  slope  below  the  summit. 

Farther  east  on  the  upper  course  of  Ben's  creek,  on  the  north  part  of  section 
36,  and  the  southwest  corner  of  section  25,  and  in  the  extreme  south  part  of 
section  26,  township  11,  range  9,  sandstone  No.  8  appears  in  the  bed  of  the 
creek,  while  the  limestone  No.  7,  capped  by  sandstone  No.  6,  forms  the  hilli  on 
the  north  side  of  the  creek,  in  the  south  part  of  sections  25  and  26.  Crossing 
this  ridge  and  following  down  a  ravine  leading  north,  we  find  sink  holes  indica- 
ting the  presence  of  a  limestone,  probably  No.  5,  and  on  the  ridge  north  of  this 
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another  sandstone,  No.  4.  All  the  strata  in  this  part  of  the  county  have  a 
strong  northerly  dip.  Descending  northward,  along  the  breaks  of  Rock  creek 
we  find  sandstone  No.  4  in  place  at  various  points  on  the  north  part  of  section 
26.  The  limestone  No.  3  crops  out  at  several  points  in  the  low  hills,  near  the 
south  line  of  section  23,  and  on  the  main  branch  of  Rock  creek,  sandstones  are 
exposed  at  several  points  on  the  southeast  quarter  of  section  23,  belonging, 
probably,  to  No.  2  or  4  of  the  Chester  group.  Towards  the  head  of  the  east 
branch  of  this  creek,  the  upper  limestone  No.  1,  reaches  far  up  the  slope  of  a 
precipitous  mountain  ridge,  near  the  east  line  of  section  24.  It  is  mostly  con- 
cealed under  tumbling  masses  of  conglomerate,  which  forms  a  prominent  cliff 
above  it,  and  caps  the  ridge.  These  beds  continue  to  outcrop  towards  the  Ohio 
along  the  southwestern  slope  of  this  ridge. 

On  the  Ohio  river,  these  beds  crop  out  successively  in  the  big  bend  at  the 
southeastern  extremity  of  the  county,  along  the  edge  of  a  narrow  alluvial 
bottom.  As  before  remarked,  the  sandstone  No  8  was  last  seen  in  the  bed  of 
a  branch  of  Ben's  creek,  in  the  south  part  of  section  10,  township  12,  range  10. 
On  the  east  side  of  this  branch  on  the  southwest  quarter  of  section  10,  the 
base  of  the  hills  consist  of  limestone  No*-  7  capped  by  sandstone  No  6.  Soon 
the  limestone  disappears  below  the  surface,  and  the  sandstone  No.  6  is  depress- 
ed to  form  the  base  of  the  hills,  and  limestone  No.  5  forms  their  summits  on  the 
southeast  quarter  of  section  10.  A  little  farther  up  the  sandstone  No.  6  disap- 
pears betow  the  water  level,  and  the  bluff  appears  to  be  entirely  formed  of  the 
limestone  No.  5.  Around  a  bend  of  the  bluff  on  the  northeast  quarter  of  sec- 
tion 10,  the  sandstone  No.  6  is  again  seen  ait  the  foot  of  the  bluff.  The  valley 
of  Ben's  creek  here  makes  a  gap  in  the  bluff  nearly  a  mile  wide,  and  on  cross- 
ing this  valley  we  find  the  bluff  composed  mainly  of  limestone,  with  sandstone 
on  the  higher  points.  This  is  probably  limeston<e  No.  3,  and  the  sandstone  No. 
2,  Nos.  4  and  5  having  been  depressed  below  the  water  level  by  the  dip  in  the 
space  now  occupied  by  the  valley  of  the  creek.  Further  up  the  river  the  lime- 
stone is  depressed  to  the  lower  portion  of  the  bluff,  where  it  is  mostly  covered 
by  the  detritus  at  the  foot  of  the  bluff,  and  soon  disappears  beneath  the  water 
level.  The  sandstone  continues  to  form  a  prominent  cliff  along  the  hill  side  in 
the  northern  part  of  section  2,  and  the  southwest  quarter  of  section  35,  in 
township  11,  range  10.  It  dips  to  the  northward  or  northeastward,  and  does 
not  reach  across  the  small  branch  which  empties  into  the  Ohio  in  this  vicinity. 
South  of  this  branch  it  is  overlaid  by  another  limestone,  probably  No.  1  of  the 
Chester  group.  This  limestone  is  overlaid  by  the  Conglomerate  sandstone  that 
forms  the  base  of  the  Coal  Measures,  which  thence  continues  in  an  unbroken 
bluff  to  Battery  Rock,  which  is  hardly  three  quarters  of  a  mile  distant. 

Conglomerate  Sandstone. — In  the  extreme  northwest  corner  of  the  county 
this  sandstone  forms  a  high  ridge  at  the  head  of  some  branches  of  the  east  fork 
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of  Grand  Pierre  creek,  and  thence  extends  eastward  near  the  county  line, 
round  the  valley  of  the  east  fork,  with  the  summit  of  a  prominent  ridge  which 
it  forms  mostly  north  of  the  county  line.  In  the  eastern  part  of  section  4, 
township  11,  range  8,  it  turns  more  southeastward  round  the  heads  of  east 
fork  and  of  Big  creek,  and  then  forms  the  dividing  ridge  between  Harris'  creek 
and  Beaver  creek,  extending  northward  far  beyond  the  county  line.  Although 
it  is  largely  exposed,  and  penetrated  by  numerous  deep  chasms  in  which  the 
creeks  head  on  the  north  and  south  sides  of  the  ridge,  the  first  coal  observed  in 
it  was  found  on  the  upper  course  of  Beaver  creek,  on  the  northeast  quarter  of 
section  1,  township  11,  range  8,  at  the  Billy  Black  place.  In  the  hill  side 
southwest  of  the  creek,  and  a  little  above  it,  the  sandstone  is  exposed,  and 
below  it  are  blue  shales  and  slates  in  which  the  coal  is  intercalated.  The  coal 
was  covered  by  the  falling  in  of  the  roof,  but  was  said  to  be  about  fifteen  inched 
thick  and  of  poor  quality. 

This  sandstonee  caps  the  ridge  north  of  Harris'  creek,  in  the  north  part  of 
section  10,  township  11,  range  9,  and  thence  extends  towards  Saline  river.  It 
forms  heavy  clifis  in  the  north  part  of  section  3,  and  southeast  of  this  on  the 
lower  course  of  Harris'  creek,  the  limits  between  this  sandstone  and  the  Chester 
group  are  not  well  defined. 

On  Rock  creek,  about  half  a  mile  from  the  Saline  river,  this  sandstone  is 
exposed  on  the  northeast  quarter  of  section  13,  township  11,  range  9,  and  east 
from  this  point  it  becomes  more  prominent,  forming  a  high  and  roughly  broken 
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ridge  south  of  the  Saline,  and  eastward  to  the  Ohio  below  Battery  rock.  The 
dip.  of  these  rocks  is  uniformly  to  the  northeast.  A  short  distance  below  the 
mouth  of  the  Saline,  in  the  south  part  of  section  8,  township  11,  range  10,  the 
bank  of  the  Ohio  shows  an  outcrop  of  blue  argillaceous  shale,  capped  by  sand- 
stone. Still  farther  down,  near  Caney  creek,  in  the  west  part  of  section  16, 
an  apparently  lower  sandstone  forms  the  bank,  and  near  the  middle  of  the  south 
half  of  section  16  another  body  of  shale  rises  from  beneath  the  sandstone,  and 
at  Mr.  Sellers'  place,  on  the  north  side  of  section  21,  it  has  reached  an  altitude  of 
30  feet  above  high  water  mark,  and  is  surmounted  by  heavy  cliffs  of  sandstone. 
The  sandstone  in  the  river  bank  at  the  Battery  rock  is  apparently  still  lower 
in  the  series,  so  that  the  shales  in  the  river  bank  at  Mr.  Sellers'  may  correspond 
to  those  inclosing  the  Battery  rock  coal. 

The  Battery  Rock  is  situated  on  the  southwest  quarter  of  section  26,  town- 
ship 11,  range  10,  and  it«base  projects  below  the  level  of  the  Ohio  river.  The 
sandstone  that  forms  the  lower  portion  of  the  bluff  is  veined  with  tortuous 
streaks  of  ferruginous  sand,  which,  being  harder  than  the  intervening  surface, 
withstands  the  atmospheric  agencies,  and  so  forms  a  raised  net-work  over  its 
exposed  surface.  This  appearance  is  not  peculiar  to  this  locality  but  may  be 
often  observed  in  this  sandstone.     Above  the  lower  sandstone  at  Battery  Rock 
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tliere  is  about  f^O  feet  of  shale,  then  the  Battery  Rock  coal  seam,  capped  by 
shales  and  sandstone.  The  coal  seam  averages  about  26  inches  in  thickness,  of 
which  the  lower  portion,  from  1  to  G  inches  thick,  is  ranh  coal  or  slaty,  brittle, 
impure  coal,  which  has  to  be  discarded.  This  rash  coal  generally  averages 
from  three  to  four  inches  in  thickness,  so  that  only  about  22  or  23  inches  of 
good  coal  remains.  This  coal  contains  some  sulphuret  of  iron,  partly  in  hori- 
zontal streaks,  partly  in  vertical  partings;  and  also  some  fibrous  coal  or  mineral 
charcoal,  which  renders  it  soft,  and  impairs  its  solidity.  It  is  distinctly  lami- 
nated with  alt<)rnately  dull  and  resinous  streaks,  and  its  vertical  partings  are 
also  strongly  marked,  so  that  it  generally  breaks  in  rhomboidal  pieces.  The 
clay  shale  under  this  coal  seam  is  full  of  vegetable  remains,  and  is  sometimes 
soft  and  argillaceous,  and  at  other  localities  hard  and  siliceous,  resembling  a 
siliceous  mud-stone  more  than  a  clay  shale.  The  roof  consists  of  gray  shales 
from  6  to  18  inches  thick,  with  the  remains  of  plants  and  sometimes  thin 
streaks  of  coal,  and  above  this  the  shale  becomes  sandy  and  passes  into  a  shaly 
sandstone,  which  at  some  localities  extends  down  to  the  top  of  the  coal. 
Several  drifts  have  been  made  in  this  coal  seam  in  this  vicinity,  and  large 
quantities  of  coal  are  taken  from  it;  and  although  the  seam  is  a  thin  one, 
scarcely  averaging  two  feet,  yet  as  the  coal  dips  strongly  toward  the  mouth  of 
the  drifts,  the  mines  are  always  dry,  so  that  the  miners  can  work  in  a  reclining 
position  without  serious  inconvenience. 

Prof  Lesquereux  has  expressed  the  opinion  that  this  coal  is  not  a  true 
Conglomerate  coal,  but  is  equivalent  to  coal  No.  1  B,  of  his  general  section  of 
the  coal  strata;  while  Dr.  D.  D.  Owen,  who  formerly  expressed  similar  views 
in  regard  to  the  age  of  this  coal,  is  said  to  have  expressed  the  opinion,  shortly 
before  his  decease,  that  it  was  a  lower  seam,  and  belonged  in  the  true  Conglom- 
erate sandstone.  As  Prof  Lesquereux's  views  are  not  determined  by  strati- 
graphical  evidences  alone,  but  have  been  formed  from  a  careful  study  of  the 
plants  associated  with  this  coal,  his  opinions  are  certainly  entitled  to  more  con- 
sideration than  those  predicated  alone  upon  a  very  casual  examination  of  the 
strata  with  which  the  coal  is  associated. 

The  shales  under  the  sandstone  that  forms  the  bluff  at  Sellers*  Landing  rise 
rapidly  inland  towards  the  southwest,  and  inclose,  at  one  point,  a  band  of  argil- 
laceous iron  ore,  about  14  inches  thick.  This  deposit  may  prove  valuable  for 
the  production  of  iron,  and  should  be  thoroughly  proved.  Farther  up  the 
ravine,  on  the  northeast  quarter  of  section  21,  4  inches  of  slaty  coal  is  exposed, 
inclosed  in  shales  similar  to  those  associated  with  the  Battery  Hock  coal. 
Farther  up  the  Ohio  coal  has  also  been  found  oh  the  southwest  quarter  of 
section  11,  below  the  mouth  of  Caney  creek.  The  exposure  is  on  a  ravine  at 
some  height  above  the  river,  and  the  coal  is  also  inclosed  between  shales  which 
appear  to  hold  a  higher  position  than  those  mentioned  near  Sellers',  and  to 
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overlie  the  sandstone  exposed  there.  Where  it  is  exposed  now,  the  coal  is  only 
a  few  inches  thick,  but  is  said  to  have  been  opened  near  by,  where  it  afforded 
16  inches  of  good  coal,  with  about  an  equal  thickness  of  rash  coal. 

On  the  northeast  quarter  of  section  17,  coal  has  been  discovered  in  the  face 
of  the  bluff,  apparently  in  the  same  body  of  shales  above  named.  It  crops  out 
in  the  lower  part  of  the  hill  and  rests  on  shales  containing  Slgillaria,  and  has  a 
roof  of  sandstone.  It  is  22  inches  thick  and  of  good  quality,  and  similar  in 
appearance  to  the  other  coals  of  this  vicinity.  Farther  west,  on  the  northwest 
quarter  of  section  17,  on  a  steep  ravine  about  300  yards  from  the  river,  it  has 
been  found  again.  It  is  there  underlaid  by  a  considerable  thickness  of  argilla- 
ceous shale,  and  overlaid  by  shaly  sandstone.  It  is  said  to  be  two  feet  thick 
and  of  fair  quality.  This  outcrop  is  at  a  much  higher  level  than  the  one  last 
named,  which  results  from  the  dip  of  the  strata.  Coal  has  also  been  found  on 
the  southeast  quarter  of  section  7,  or  the  northeast  quarter  of  section  18,  with 
considerable  carbonate  of  iron  in  the  roof  shales. 

From  these  remarks  it  will  be  seen  that  there  are  probably  two  coal  seams  in 
the  northeast  part  of  Hardin  county,  of  sufficient  thickness  to  be  worked  under 
favorable  circumstances,  whether  they  belong  to  the  true  Coal  Measures  or  not. 
The  entire  thickness  of  the  Conglomerate  below  the  Battery  Bock  coal,  proba- 
bly does  not  exceed  150  feet,  and  the  overlying  beds,  from  their  shaly  character 
and  from  the  frequent  intercallations  of  sandy  and  argillaceous  shales,  would 
seem  to  belong  to  the  true  Coal  Measures,  and  not  to  the  Conglomerate  proper. 
There  is  no  well  defined  line  separating  this  sandstone  from  the  true  Coal 
Measures  in  this  State,  and  for  this  reason  we  have  included  them  together  in 
the  general  section,  as  forming  but  one  division  of  the  Carboniferous  system. 

Economiccil  Geology, 

Coal. — From  what  has  been  said  in  the  foregoing  pages,  it  will  be  seen  that 
this  county  has  but  a  limited  supply  of  coal,  to  be  derived  from  the  two  thin 
seams  already  described,  which  underlie  only  a  very  limited  area  in  the  north- 
east corner  of  the  county.  Nevertheless,  owing  to  the  favorable  position  of 
these  mines,  and  their  proximity  to  the  Ohio  river,  they  have  given  employ- 
ment to  many  miners,  and  have  been  worked  with  pecuniary  advantage  to  the 
proprietors.  Fortunately  the  county  is  not  dependent  on  its  own  resources  for 
a  supply  of  coal,  its  near  proximity  to  the  coal  field  of  Kentucky,  and  the 
facilities  for  cheap  transportation  afforded  by  the  Ohio  river,  rendering  it  easily 
accessible  as  a  market  for  the  coals  of  that  more  highly  favored  region.  For 
smelting  the  iron  ores  of  this  county,  charcoal  has  been  heretofore  used  exclu- 
sively; and  the  dense  forests  that  originally  covered  the  entire  surface  of  the 
county  can  still  supply  a  large  amount  of  charcoal,  for  this  purpose,  at  a  mod- 
erate expense. 
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Iron  Ores. — This  county  ha&  long  been  noted  for  its  iron  ores,  and  it  is  the 
only  county  in  the  State  where  furnaces  for  the  smelting  of  iron  from  the  ore 
have  been  erected.  There  are  several  varieties  of  iron  ore  in  the  county,  that 
may  be  referred  to  different  geological  positions.  The  carbonate  of  iron,  in 
concretions  commonly  known  as  *' kidney  ore,"  is  found  in  the  shaly  beds  of  the 
Conglomerate  and  Coal  Measures,  and  this  ore  is  a  profitable  one  for  the  manu- 
facture of  metallic  iron,  wherever  the  deposits  are  sufficiently  developed  to 
justify  the  erection  of  iron  furnaces.  These  deposits  have  not  yet  been  thor- 
oughly proved,  and  have  scarcely  attracted  the  attention  they  merit.  At  one 
locality,  near  Sellers'  Landing,  we  observed  about  14  inches  in  thickness  of  ore 
disseminated  through  about  4  feet  of  shale,  and  another  similar  deposit  above 
the  coal  seam  below  the  mouth  of  Saline  river. 

The  hydrous  oxyd  of  iron,  or  limonitc,  occurs  in  irregular  accumulations  in 
the  crevices  of  the  St.  Louis  limestone,  and  in  the  surface  deposits  of  this 
county,  over  a  considerable  area,  and  also  in  an  irregular  bed  near  the  base  of 
the  Conglomerate.  A  bed  of  this  kind  of  ore  occurs  in  the  extreme  north- 
western corner  of  the  county,  near  Mr.  H.  Eose's,  on  the  north  half  of  section 
2,  township  11,  range  7.  The  ore  is  partly  in  small  pieces,  sometimes  in  large 
masses,  imbedded  in  a  clay  shale  or  "  soap-stone,"  or  resting  directly  on  the 
underlying  limestone.  It  forms  quite  a  heavy  body  of  ore,  though  somewhat 
irregularly  developed,  and  in  some  places  is  several  feet  thick.  Part  of  it  is 
quite  pure,  while  other  portions  contain  sand  and  flint,  and  occasionally  masses 
of  carbonate  of  iron  were  found  mixed  with  the  limonite.  On  the  whole,  it 
appears  to  be  a  deposit  of  considerable  value,  but  its  extent  and  richness  have  to 
be  proved  by  excavations  before  a  well  founded  opinion  can  be  formed  of  its 
value  for  the  manufacture  of  metallic  iron. 

The  limonite  of  the  St.  Louis  limestone  is  the  only  ore  hitherto  used  in  this 
county  for  the  manufacture  of  iron,  and  it  has  been  obtained  mainly  from  a 
belt  of  country  immediately  outside  of  the  rim  of  chert  hills  surrounding  the 
Devonian  basin  already  described.  The  chert  has  been  derived  from  the 
decomposition  of  the  limestone  strata  of  the  Keokuk  and  St.  Louis  groups. 
The  last  named  group  is  every  where  noted  for  its  cavernous  character,  and 
here  as  well  as  elsewhere  it  abounds  in  fissures  and  caverns,  the  result  in  part  of 
the  shrinkage  of  the  strata,  and  in  part  of  erosive  agencies  operating  upon  the 
surface.  The  cherty  portion  of  this  limestone  is  highly  ferruginous,  and  prob- 
ably may  have  been  the  source,  in  part  at  least,  from  which  these  ores  of  iron 
have  been  derived.  Water,  charged  with  organic  matters  permeating  ferru- 
ginous strata,  would  dissolve  the  peroxyd  of  iron  contained  in  the  strata,  and 
on  reaching  the  surface  would  absorb  oxygen  from  the  atmosphere,  and  becom- 
ing insoluble  in  consequence,  the  metal  would  be  precipitated  in  the  form  of  a 
hydrous  oxyd  of  iron  or  limonite. 
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In  this  way  ores  of  this  kind  may  have  been  derived  from  the  ferruginous 
chert  of  these  limestones,  or  it  may  have  resulted  from  chalybeate  waters  issuing 
to  the  surface  through  the  fissures  of  the  limestone  from  subordinate  beds  of 
ferruginous  material!  Much  of  this  ore  occurs  in  stalactitic  forms  or  "pipe 
ore/'  especially  in  the  limestone  crevices.  The  ore  is  indiscriminately  inter- 
mingled with  the  surface  deposits,  consisting  of  sand,  clay  and  pebbles  of  chert, 
and  this  intermingled  mass  often  covers  the  limestone  to  the  depth  of  thirty  or 
forty  feet,  and  also  fills  the  crevices  of  the  limestone.  The  ore  is  also  very 
irregularly  distributed  through  this  mass,  and  hence  the  difl&culty  of  making 
any  satisfactory  estimate  of  the  quantity  of  ore  that  may  be  obtained  from  a 
given  locality;  and  the  iron  master  can  never  rely  entirely  upon  surface  indica- 
tions, however  promising,  for  a  supply  of  ore.  This  iron  deposit  corresponds,  in 
a  degree,  to  what,  in  the  lead  mines  of  the  west,  is  called  "float  m/neral;"  and 
a  locality  of  iron  ore  of  this  kind  can  only  be  considered  to  be  exhausted  when 
the  entire  surface  deposits  have  been  worked  over,  and  the  limestone  crevices 
thoroughly  explored  to  the  bottom.  Other  deposits  of  iron  ore  no  doubt  exist, 
hidden  in  the  superficial  material  or  in  the  limestone  crevices,  quite  equal  in 
value  to  any  hitherto  discovered,  but  no  definite  directions  can  be  given  for 
their  discovery. 

The  following  are  some  of  the  principal  localities  where  iron  ore  has  been 
found  in  this  county :  On  the  northwest  side  of  Big  creek,  on  the  southwest 
quarter  of  section  4,  township  12,  range  8;  also,  on  the  opposite  of  the  creek, 
on  the  southwest  quarter  of  section  4,  and  at  several  points  northeast  of  this 
on  the  same  hills;  on  the  southwest  quarter  and  the  northeast  quarter  of  section 
3,  and  the  northwest  quarter  of  section  2,  in  the  same  township.  At  all  these 
points  the  ore  has  been  obtained  from  open  cuts  in  the  hillsides  and  from 
irregular  openings  in  the  limestone.  The  ore  is  partly  compact  limonite  and 
partly  pipe  ore.  Much  of  the  ore  for  the  supply  of  the  Martha  furnace  has 
come  from  the  Jack  Moore  mine,  on  the  northeast  (?)  quarter  of  section  34, 
township  11,  range  8.  Some  of  the  ore  from  this  locality  is  sandy,  but  it  has 
also  afforded  much  good  ore.  The  ore  has  also  been  obtained  at  McCoy's  dig- 
gings, on  the  northwest  (?)  quarter  of  the  same  section,  where  it  is  found 
between  walls  of  limestone. 

Several  miles  north  of  the  Illinois  Furnace  a  considerable  quantity  of  ore  has 
been  obtained  near  the  center  of  section  17,  township  11,  range  8,  in  the  super- 
ficial material  above  the  limestone. 

Farther  west,  on  section  13,  township  11,  range  7,  large  masses  of  iron  ore 
have  been  found,  though  only  a  few  shallow  holes  have  been  dug  there.  The 
ore  is  also  found  strown  along  a  branch  of  Grand  Pierre  creek,  near  the  Pope 
county  line,  especially  on  the  northwest  quarter  of  section  26,  township  11, 
range  7.     West  of  Peters'  creek,  on  section  17,  township  12,  range  9,  exami- 
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nations  have  been  made  in  the  superficial  material  near  the  surface,  and  small 

quantities  of  ore  found.    . 

Two  furnaces  have  been  in  operation  in  this  county,  both  smelting  the  limonite 

ores  above  described  with  charcoal,  of  which  the  heavily  timbered  lands  of  the 
adjacent  region  have  furnished  an  abundant  supply.  The  Illinois  Furnace  is 
situated  on  section  4,  township  12,  range  8,  near  Big  creek.  It  was  built  about 
the  year  1837,  and  rebuilt  and  enlarged  185G,  and  continued  operations  until 
the  beginning  of  the  rebellion  in  1861,  when  it  was  stopped.  It  is  32  feet  in 
height;  the  hearth  and  inner  walls  are  built  of  the  sandstones  of  the  Chester 
group,  and  the  outer  walls  of  limestone.  The  blast  entered  the  hearth  on  ono 
side,  while  the  iron  was  drawn  from  the  opposite  side  and  the  slag  from  a 
third,  while  the  fourth  was  closed.  The  blast  was  furnished  by  two  horizontal 
double-acting  cylinders,  driven  by  steam  power,  and  could  be  applied  either  hot 
or  cold.  The  flame  at  the  top  of  the  furnace  was  conducted  under  a  steam 
boiler,  and  then  round  a  heating  apparatus  for  the  blast,  and  escaped  thence 
through  a  chimney.  The  ore  was  first  burned  on  log-heaps,  to  expel  the  water 
and  prepare  it  for  the  furnace.  Two  hundred  bushels  of  charcoal,  from  oak 
and  other  hard  woods,  were  consumed  in  the  production  of  a  ton  of  pig  iron, 
and  this  furnace  is  said  to  have  yielded  nine  tons  of  pig  metal  every  twenty- 
four  hours.  It  was  usually  run  from  six  to  nine  months  in  the  year,  according 
to  the  facility  with  which  the  ore  was  obtained.  The  metal  produced  was  of  * 
excellent  quality,  and  always  commanded  the  highest  market  price. 

The  Martha  Furnace  is  situated  on  Hog  Thief  branch,  on  the  northeast  • 
corner  of  section  2,  township  12,  range  8.  It  is  smaller  than  the  Illinois 
Furnace,  was  built  in  1848  and  stopped  in  1857,  and  is  now  in  a  dilapidated 
condition.  It  usually  run  about  eight  months  in  the  year.  The  ore  for  these 
furnaces  usually  cost  from  one  and  three-quarters  to  two  dollars  per  ton,  at  the 
furnace,  and  the  charcoal  four  cents  per  bushel.  Although  many  of  the  local 
deposits  of  ore  first  discovered  in  this  county  are  apparently  exhausted,  there 
are,  no  doubt,  others  equally  rich  yet  hidden  beneath  the  superficial  deposits 
and  in  the  crevices  of  the  limestone,  which,  under  the  auspices  of  an  active 
manager  and  close  observer,  with  the  necessary  capital  at  his  command,  would 
be  brought  to  light.  For  an  analysis  of  the  iron  ore  of  this  county,  see  Dr. 
Blaney's  report,  in  a  previous  chapter. 

Lead. — Sulphuret  of  lead,  or  galena,  is  found  in  this  county  associated  with 
fluor  spar  and  sulphuret  of  zinc  or  blende,  in  veins,  traversing  the  St.  Louis 
limestone.  The  only  lead  mines  that  have  been  worked,  to  any  considerable 
extent,  in  Southern  Illinois,  are  located  near  the  village  of  Rosiclare,  on  the 
Ohio  river,  in  this  county.  They  are  below  the  middle  of  the  Sub-car- 
boniferous series,  and  in  the  St.  Louis  limestone,  with  the  whole  of  the  Chester 
series,  at  least  six  or  seven  hundred  feet  thick,  overlying  the  lead  bearing  strata, 
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and  separating  them  from  the  Coal  Measures.  The  Teins  in  which  the  ores 
occur  are  probably  gash  veins,  and  formed  by  the  shrinkage  of  the  strata,  and 
consequently  are  confined  to  the  group  or  set  of  strata  in  which  they  appear; 
but  as  this  group  may  be  as  much  as  three  or  four  hundred  feet  thick  in  this 
county,  it  affords  an  ample  field  for  mining  operations. 

The  mines  at  Kosiclare  are  located  on  different  veins,  running  nearly  parallel, 
and  have  been  owned  and  operated  by  different  parties.  They  are  known  as 
Barber's  mines  and  PelFs  mines,  the  former  on  section  5,  township  13,  range  8, 
and  the  latter  on  section  32,  township  12,  range  8,  and  the  Blue  diggings  on 
the  southwest  quarter  of  the  same  section.  Part  of  the  ore  raised  from  t^ese 
mines  was  crystalline  and  part  granular.  The  principal  gangue  appears  to  be 
fluor  spar,  which  contains  lead  so  universally  disseminated  through  it  that,  with 
proper  appliances,  all  the  piles  of  refuse  material  that  have  accumulated  around 
the  old  shafts  could  be  profitably  worked  up  by  crushing  and  washing;  and 
without  such  apparatus  a  large  part  of  the  profits  of  mining  in  these  veins  would 
be  lost.  The  fluor  spar  will  command  a  ready  sale  for  the  manufacture  of 
hydro-fluoric  acid,  and  is  also  valuable  as  a  flux  for  the  smelting  of  ores, 
especially  where  the  sulphuret  of  zinc  occurs  with  the  galena,  rendering 
smelting  operations  more  difficult.  Copper  pyrites  is  also  associated  with  the 
galena,  but  only  in  small  quantities.  The  galena  from  this  portion  of  the  State 
is  also  argentiferous,  the  silver,  according  to  an  analysis  by  Prof  J.  D.  Whitney, 
amounting  to  as  much  as  nine  ounces  to  the  ton  of  ore.  These  mines,  however, 
have  never  been  worked  with  the  capital  and  skill  necessary  to  prove  their  real 
value,  and  they  have  been  entirely  abandoned  for  about  ten  years. 

The  following  report  on  the  Barbour  mines  was  made  by  Dr.  Norwood  to 
Capt.  James  T.  Barbour,  of  Rosiclarc,  shortly  after  the  work  on  the  mines 
was  suspended,  and  it  embodies  all  the  historical  and  statistical  information 
relating  thereto  which  is  now  accessible;  and  as  the  examinations  were  in  part 
made  while  the  mining  engineer  and  some  of  the  miners  were  still  there,  it 
contains  data  that  could  not  now  be  obtained. 

Dr,  J.  O,  Norwood's  Report  on  the  Bosiclare  Lead  Mines. 

Uistory. — The  first  discovery  of  load  ore  near  Bosiclare  was  made  in  the  fall 
of  1839,  in  sinking  a  well  near  the  river,  on  the  farm  of  Mr.  James  Anderson, 
about  one  mile  below  the  above  named  village.  In  this  well  the  now  so-called 
"Well  lode"  was  met  with.  No  attempts,  however,  were  made  for  its  explora- 
tion. In  a  second  well,  dug  on  the  same  place,  in  1841,  not  far  from  the  first 
one,  the  lode  was  again  found;  but,  as  in  the  first  instance,  no  particular  atten- 
tion was  paid  to  it. 

In  the  early  part  of  the  year  1842,  Mr.  William  Pell  discovered  spar  and 
galena  about  three-quarters  of  a  mile  back  of  llosiclare,  on  his  own  land,  at  the 


k 


■■>•♦ 


2. 

iflKeLode. 

1 

'■' '' ' 

^  '^ 

i 

«,..,™F.*„»li-n,i«». 

HARDIN   COUNTY.  367 

place  now  knowD  as  "Harrbon's  diggings."  In  consequence  of  this  discovery 
Marshall  &  White  took  a  lease  of  Mr.  Pell,  and  commence^  mining.  Shortly 
afterwards  a  company  from  Alton,  Illinois,  composed  of  Dr.  Lathy,  Mr.  Hib- 
bard,  Capt.  Kittinger,  and  others,  purchased  this  lease  and  continued  the  work 
until  late  in  the  fall  of  1843,  when  they  suspended  operations.  The  next  year 
(1844)  Gen.  Harrison  leased  a  part  of  the  ground  covering  the  shaft  of  the 
*•  Alton  company,"  and  in  the  year  following  (1845)  a  company  from  St.  Louis 
and  3Iine  LaMotte,  under  the  firm  of  Geo.  Anson  &  Co.,  leased  a  portion  of 
the  lode  south  of  Harrison's  diggings,  commenced  working  it,  and  prosecuted 
the  work  for  about  eighteen  months,  at  which  time  Anson  died,  and  the  lease 
fell  into  the  hands  of  Anthony  Vanlier  and  John  Stacker,  of  Tennessee. 

In  the  meantime  Mr.  Valle,  of  St.  Louis,  became  interested  with  Gen.  Har- 
rison, and  finally  bought  him  out.  Subsequently  Mr.  Valle  united  his  interest 
with  that  of  Stacker  &  Vanlier,  and  they  continued  operations  together  until 
the  winter  of  1849-50,  when  their  works  were  suspended. 

In  the  year  of  1843,  James  T.  Barbour  leased  of  James  Anderson  a  part  of 
his  tract  of  land,  and  commenced  mining  at  what  is  called  the  "  Blue  diggings," 
situated  about  three  hundred  and  fifty  yards  west  of  Harrison's  works.  In  the 
year  1844,  Capt.  Barbour  made  a  new  lease  with  Mr.  Anderson,  embracing 
more  ground  and  covering  the  lode  now  known  as  the  *•  Good  Hope,"  on  which 
it  was  supposed  Harrison's  first  explorations  were  made,  and  the  outcrop  of 
which  he  had  then  discovered.  He  commenced  mining  there  in  the  spring  of 
1845,  and  continued  the  work  up  to  April  1851.  From  1845  to  1847,  he  sunk 
several  shafts  from  forty  to  eighty  feet  in  depth,  within  a  distance  of  200  yards, 
running  south  on  the  vein.  He  abandoned  them,  however,  in  the  year  1847, 
and  commenced  linking  the  ''  Good  Hope  Engine  Shaft,"  (plate  I  a,  figure  1), 
which  was  carried  to  the  depth  of  one  hundred  and  thirty  feet.  Throughout 
this  whole  depth,  galena,  in  a  gangue  of  fluor  spar,  was  met  with,  the  galena 
becoming  more  abundant  as  the  shaft  descended.  However,  circumstances,  not 
necessary  to  be  mentioned  here,  prevented  him  from  a  further  prosecution  of 
the  work  which,  as  before  stated,  was  suspended  in  1851.  Since  that  time 
nothing  of  importance  has  been  done. 

The  general  features  of  the  mining  country  are  very  accurately  laid  down  in 
the  accompanying  map  (marked  plate  III,  made  by  H.  A.  Ulfers,  former  State 
Topographer),  and  the  diagrams  of  the  "courses"  and  "workings,"  (plates  I 
and  II),  also  made  by  the  same  gentleman. 

Geological  Formation. — The  veins  traverse  that  division  of  the  Carbonifer- 
ous series  generally  known  as  the  Mountain  limestone,  in  this  country  and  in 
Europe. 

This  is,  in  our  country,  a  very  unusual  position  for  workable  veins  of  lead 
ore.     Indeed,  I  know  of  no  country  in  which  lead  is  worked  to  advantage  in 
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the  Carboniferous  series,  except  a*  portion  of  Derbyshire,  England.  In  the 
districts  of  "  Galena,"  "  Mineral  Point,"  and  *•  Dubuque,"  the  ore  occurs  in 
Silurian  rocks — not,  howeyer,  in  regular  veins,  but  occupying  joints,  fissures 
and  caverns ;  and  is  occasionally  met  with  between  the  strata,  in  beds  or  layers 
of  limited  extent. 

In  Devonshire,  the  experience  of  the  miners,  after  centuries  of  observation, 
has  led  to  the  conclusion,  that  the  profitable  lead  lodes  occupy  a  particular 
horizon,  or  as  they  call  it,  "  <2onc."  Burat,  in  speaking  of  these  mines,  says : 
"The  upper  beds  have  always  been  recognized  as  richer  than  the  inferior  ones." 
The  inference,  therefore,  is — first,  that  there  is  an  upper  limit  of  richness, 
which  is  indicated  by  the  arenaceous  bed,  termed  millstone  grit,  which  is  found 
at  a  mean  depth  of  from  nine  hundred  and  eighteen  to  nine  hundred  and  eighty- 
four  feet.  Between  these  two  limits,  there  exists  a  horizontal  metalliferous 
zone,  having  a  mean  thickness  of  five  hundred  and  ninety  feet.  In  certain 
mines,  these  veins  were  worked  to  a  much  lower  depth,  in  a  manner  to  demon- 
strate, satisfactorily,  that,  notwithstanding  this  apparent  concentration,  they 
continue  to  a  greater  depth ;  which  is  in  accordance  with  the  general  law  of 
veins,  so  far  as  their  vertical  extent  is  concerned.  The  horizontal  beds  consti- 
tute no  exception  to  this  rule,  and  ought  to  be  considered  only  as  a  spreading 
out  or  ramification  of  the  veins  between  the  planes  of  the  beds  which  they 
traverse. 

There  is  good  reason  to  believe  that  a  similar  metalliferous  zone  exists  in  the 
lead-bearing  rocks  of  this  country.  If  so,  judging  from  its  place  in  Iowa, 
Wisconsin,  Northern  Illinois  and  Missouri,  it  is  far  below  the  deepest  workings 
yet  made  at  Ilosiclare. 

The  Veins, — On  the  tract  occupied  by  Capt.  James  T.  Barbour  four  veins 
have  been  discovered,  up  to  the  present  time,  and  are  generally  designated  as — 
first,  the  "Good  Hope  vein;"  second,  "Blue  lode;"  third, '"The  Cross  vein;" 
and  fourth,  "Anderson's  well  lode." 

The  "Blue  lode"  bears  north  29°  east. 

The  "Good  Hope  vein"  bears  north  21°  east. 

The  "  Cross  vein  "  bears  north  35°  east. 

The  "Anderson  well  lode"  bears  north  3°  east. 

In  the  immediate  neighborhood  of  these  veins,  on  the  land  of  Mr.  "William 
Pell,  is  a  good  lead  lode,  which  has  been  worked  to  some  extent,  and  bears 
north  3°  45^  east.  No  report,  however,  will  be  made  at  present  on  this  lode, 
and  it  is  only  mentioned  here  to  enable  the  practical  miner  to  see,  at  a  (rlance, 
the  entire  association  of  veins  in  the  mining  ground  of  llosiclare.  They  are  all 
laid  down  on  the  map  marked  plate  III. 

Barbour's  mines  are  situated  on  an  elevated  ridge,  somewhat  detached  from 
the  main  body  of  hills  which  form  the  principal  features  of  that  section  of 
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inches  thick,  dividiDg  it  from  the  fluor  spar  and  galena,  with  ocoftsional  lumps 
of  zinc  blende.     Pockets,  or  small  openings,  were  frequently  met  with,  which 
contained,  generally,  ochreous  clay,  with  some  carbonate  of  lead.     Immediately 
around  these  pockets,  there  is  generally  an  increase  of  lead  ore.     Seams  of 
pure  galena  are  frequently  found  running  through  the  soil  slaty  material  on  the 
side  of  the  vein,  and  lumps  are  found  disseminated  in  the  hard  wall  rock,  to 
the  depth  of  three  or  four  inches  from  its  face.     The  metalliferous  character  of 
the  drift  resembles,  very  much,  the  shaft  leading  to  it,  as  respects  the  rich  and 
poor  places,  and  would,  on  the  whole,  afford  a  profit  on  the  expenses  of  work- 
ing it.     The  **  Cavern  "  is  from  ten  to  twelve  feet  in  width,  about  thirty  feet 
in  length,  and  extends  along  the  vein  northerly.     It  is  about  twenty  feet  in 
depth.     The  sides  and  top  are  incrusted  with  fluor  spar  intermixed  with  galena 
in  lumps.     For  one  half  of  its  depth  it  is  open,  the  remainder  being  filled  with 
.  decomposing  spar,  ochreous  clay,  and  loose  masses  of  galena,  occasionally  reach- 
ing from  fifty  to  one  hundred  pounds  in  weight.     Opposite  this  cavern,  is  a 
drift  running  southerly,  twenty  feet  in  length.     This  was  rich  in  bunches  of 
large  cubes  of  galena,  extending  for  some  ten  or  twelve  feet.      From  this  gal- 
lery (plate  I/,  )  more  than  twenty  thousand  pounds  of  ore  was  taken.     The 
lode  then  became  leaner,  more  fluor  spar  being  intermixed  with  the  galena ; 
while  on  the  west  side,   "  black-jack  "  was  found,  in  the  seam  which  divides 
the  lode.     Many  pockets  of  galena,  however,  were  still  found  in  this  seam. 
The  lower  ten  feet  of  the  shaft  is  composed,  for  the  first  five  feet,  mostly  of 
decomposing   fluor  spar  intermixed  with  galena,  of  which   there  are   many 
pockets.     The  spar  then  becomes  more  compact,  and  (he  ore  increases  in  quan- 
tity to  the  bottom  of  the  shaft,  where  it  will  well  pay  for  working. 

Barbour's  Whim  Shaft. — ^This  shaft  was  started  on  the  east  side  of  the  lode, 
but  very  near  to  it,  and  sunk  perpendicularly  forty-seven  feet,  through  an 
ochreous  clay,  loose  fragments  of  limestone,  and  masses  of  fluor  spar.  A  cross- 
cut was  then  made  westerly,  about  five  feet  in  width  and  six  in  height,  which 
passes,  for  four  feet,  through  clay,  loose  rock  and  decomposing  spar.  The  lode 
then  begins  to  make  its  appearance,  composed  entirely  of  a  yellowish-colored 
decomposing  fluor  spar,  very  rich  in  galena.  Passing  through  this  portion  of 
the  lode,  the  spar  becomes  more  compact,  and  occasional  pockets,  containing 
ochreous  clay  and  carbonate  of  lead,  are  met  with,  for  the  depth  of  six  feet, 
when  the  main  seam  is  reached,  which  passes  vertically  through  the  lode.  This 
seam  is  sometimes  very  much  contracted,  but  its  sides,  which  are  sometimes 
composed  of  compact  yellow  fluor  spar,  and  again  of  the  same  mineral  in  a 
state  of  decomposition,  with  pockets  or  openings,  never  coalesce. 

This  scam  contains  many  openings  or  pockets,  through  which  all  the  water 
of  the  lode  passes.  On  the  west  side  of  this  seam  a  thin  sheet  of  "  black- 
jack" is  frequently  found,  varying  from  one  to  two  or  three  inches  in  width. 
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Adjoining  ihifl  seam  the  surface  of  the  fluor  spar  is  smooth,  and  resembles 
what  is  generally  termed,  in  mining  language,  ^'slicken  sides/'  Passing  this 
seam  about  three  feet,  through  a  hard  fine-grained  bluish  fluor  spar,  inter- 
spersed with  ocoasional  lumps  of  steel  grained  galena,  a  vertical  seam  of  coarse 
grained  sulphuret  of  lead  is  met  with  in  small  lumps,  varying  in  diameter  from 
one  to  four  inches.  The  lumps  of  galena  are  separated  by  thin  septan  of  fluor 
spar.  About  three  feet  westerly,  on  the  cross-cut,  afler  passing  through  a  soil 
and  brash  white  and  yellow  fluor  spar,  another  seam,  of  about  the  same  size 
and  character,  is  met  with,  intermixed  with  lumps  of  coarse  grained  ore.  From 
this  point  to  the  west  wall  rock,  some  four  or  five  feet,  the  character  of  the 
vein  remains  the  same.  A  thin  sheet  of  argillite  lays  becween  the  fluor  spar 
and  the  wall  rock.  On  the  east  side  of  the  seam  which  divides  the  vein,  a 
shaft  between  five  and  six  feet  square  is  continued  down  from  the  cross-cut  to 
the  depth  of  ten  feet.  Through  this  whole  depth  it  is  represented  as  being 
rich  in  coarse  grained  galena,  embedded  in  decomposing  fluor  spar.  Much  of 
this  part  of  the  lode  was  worked  with  the  pick  without  blasting.  During  the 
last  ten  hours  it  was  worked,  not  less  than  a  thousand  pounds  of  the  best  qual- 
ity of  galena  is  said  to  have  been  taken  out. 

Another  shaft  was  sunk  on  this  lode  about  one  hundred  feet  north  of  the 
*'  Whim  shafl,"  and  to  nearly  the  same  depth,  which  corresponded,  in  almost 
every  particular,  with  the  one  described. 

Blue  lode. — Two  shafts  have  been  sunk  on  this  vein,  each  about  thirty  feet 
in  depth.  It  is  about  six  feet  wide,  at  the  surface,  and  hades  to  the  east,  or 
in  direct  opposition  to  the  pitch  of  the  Good  Hope  vein  and  at  about  the  same 
angle.  About  twenty  feet  below  the  surface  a  cross-cut  was  made,  which  showed 
the  vein  to  be  eleven  feet  wide  at  that  depth.  The  gangue  is  violet  colored 
fluor  spar.  The  "Cross  vein"  shows  itself  about  one  hundred  yards  westerly 
from  the  shafts  just  mentioned,  and  is  about  three  feet  in  width.  Like  the 
other  it  is  composed  of  fluor  spar,  carrying  galena. 

Anderson  s  well  lode, — This  vein,  as  before  stated,  was  discovered  by  the  sink- 
ing of  a  well.  This  well  caved  in,  and  another  was  sunk  about  twenty  feet 
from  it,  also  on  the  vein.  By  this  its  course  or  bearing  was  ascertained.  At 
the  bottom  of  the  first  well  the  vein  is  represented  as  having  been  very  rich  in 
galena.  This  lode,  if  it  continues  its  direction  after  connecting  with  the  Good 
Hope  vein,  will  strike  the  Blue  lode  a  little  north  of  the  old  workings,  (see 
plate  III.)  Ite  course  is  nearly,  if  not  precisely,  parallel  to  the  workable  lode 
on  Pell's  mining  ground. 

In  relation  to  the  further  prosecution  of  the  work  on  Barbour's  premises,  I 
can  only  repeat  what  was  said  in  the  *'  Report  of  Progress,"  made  to  the  Legis- 
lature of  Illinois  atats  last  session.  When  speaking  of  the  large  sums  of  money 
which  have  been  expended  there,  without  any  adequate  returns,  the  report  says : 
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"  I  am  satisfied  that  this  has  resulted  more  from  the  iDJudicious  manner  in 
which  the  mining  operations  were  carried  on,  than  from  the  absolute  poverty 
of  the  veins  that  have  been  opened.  They  have  never  yet  been  proved.  This 
can  only  be  done  by  the  drill  and  the  pick,  and  the  proprietors  have,  in  my 
opinion,  stopped  far  short  of  the  proper  point." 

The  uniform  width  of  the  veins,  the  character  of  the  gangue  and  the  nature 
of  the  wall  rock  (limestone)  are  all  favorable  indications  of  a  valuable  lode. 
The  character  of  the  ore  varies  somewhat  at  different  shafts  and  at  different 
depths.  It  is  mostly  cubical  galena,  with  patches  of  granular  ore  on  the  west 
side  of  the  seam  dividing  the  vein.  One  specimen  (the  only  one  I  cupelled) 
yielded  a  bead  of  silver  of  such  size  as  to  impress  me  with  the  opinion  that 
certain  portions,  at  least,  of  the  vein  might  bo  considered  "argentiferous,"  in 
the  proper  sense  of  the  term.  No  quantitative  analysis  of  this  ore,  however, 
has  yet  been  made.  You  must,  therefore  attach  no  undue  weight  to  this 
opinion. 

It  may  also  be  well  to  state,  that  these  mines  are  very  favorably  located. 
They  are  within  half  a  mile  of  the  Ohio  river,  which,  being  navigable  for  the 
greatest  part  of  the  year,  affords  the  requisite  facilities  for  carrying  off  the 
products  of  the  mines,  as  well  as  for  procuring  all  the  materials  necessary  for 
building  up  and  carrying  on  the  works.  Stone  coal,  of  excellent  quality,  is 
found  in  Illinois,  near  the  mouth  of  Saline  river,  twenty -five  miles  above  Rosi- 
clare,  and,  also,  at  Tradewater,  in  Kentucky,  about  eighteen  miles  above  the 
lead  mines.  This  can  be  boated  down,  at  a  small  expense,  from  either  place, 
and  will  furnish  an  inexhaustible  fund  of  fuel  for  running  the  necessary 
machinery.  Another  important  advantage  is,  that  the  country  is  densely 
wooded,  and  an  abundant  supply  of  the  finest  timber,  suitable  for  smelting  or 
building  purposes,  is  found  on  the  premises. 

In  conclusion  I  can  only  say,  that  I  would  advise  the  prosecution  of  the 
work,  provided  a  sufficient  amount  of  capital  can  be  invested,  to  insure  the 
veins  being  worked  in  a  proper  manner.  If  this  cannot  be  done,  they  had 
better  be  abandoned  altogether.  Two  of  the  present  shafts  can,  in  my  opinion, 
now  be  worked  to  advantage ;  that  is,  they  would  yield  a  constant  profit  to  the 
owner,  if  the  operations  were  conducted  judiciously  and  with  a  due  regard  to 
economy. 


There  arc  various  other  points  in  this  county  where  lead  bearing  veins  have 
been  discovered,  though  their  value  has  not  yfet  been  proved.  Three  miles 
northeast  of  Kosiclare,  at  the  base  of  the  hills,  on  the  west  side  of  Big  creek, 
on  the  southwest  quarter  of  section  21,  township  12,  range  8,  fiuor-epar  and 
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galena  have  been  found  in  the  same  horizon,  and  a  shallow  pit  has  been  sunk  that 
is  known  as  the  Mc  Allen  diggings.  In  the  rubbish  that  had  been  thrown  out  we 
found  calc.  spar,  white  and  violet  colored  fluor  spar  and  galena.  On  the  bank 
of  the  Ohio,  just  below  the  mouth  of  Big  creek,  near  the  south  line  of  section 
27,  several  veins  of  calc.  spar  occur  in  the  limestone,  one  of  which  measures 
three  feet  or  more  in  thickness.  This  was  nearly  vertical,  and  had  been  drilled 
into  a  short  distance;  but  no  other  minerals  appear  to  have  been  found. 
Outside  of  the  vein  some  particles  of  blue  fluor  spar  were  seen. 

Six  miles  northeast  of  Elizabethtown  some  galena  occurs  at  the  locality 
known  as  the  Lead  Hill,  on  the  southwest  quarter  of  section  4,  township  12, 
range  9.  This  hill  is  capped  with  the  lower  sandstone  of  the  Chester  series, 
and  the  galena  occurs  about  GO  feet  below,  in  the  oolitic  beds  of  the  St.  Louis 
limestone.  Numerous  shallow  holes  have  been  sunk  on  the  western  slope  of 
the  hill,  some  of  which  were  carried  down  to  the  depth  of  30  or  40  feet.  The 
rubbish  thrown  out  consisted  of  partly  decomposed  limestone,  fluor  spar  and 
calc.  spar,  with  some  galena.  The  fluor  spar  at  this  locality  is  white,  rose 
colored  and  deep  violet,  and  is  frequently  met  with  in  fine  cubes.  When  freshly 
broken  it  has  a  bituminous  odor.  The  diggings,  which  were  made  about  the 
year  1850,  are  now  partially  filled  by  the  caving  in  of  the  sides  and  the  wash 
from  the  surface ;  but  enough  remains  to  show  that  there  were  irregular  open- 
ings in  the  limestone,  which  Heem  to  have  had  a  general  direction.  Both  the 
fluor  spar  and  the  galena  appear  to  have  been  more  sparingly  developed  here 
than  at  Rosiclare.  Without  a  systematic  excavation  at  this  locality,  carried  to 
a  considerable  depth,  no  definite  opinion  could  be  formed  of  the  probable  value 
of  this  mine. 

Further  east,  on  a  branch  of  the  east  fork,  arc  the  Stickney  diggings,  on  the 
southwest  quarter  of  section  7,  township  11,  range  8.  A  considerable  quantity 
of  white  and  violet  colored  fluor  spar,  with  some  galena,  have  been  obtained 
hero,  but  the  prospect  seems  not  to  have  been  sufficiently  promising  to  induce 
a  continuance  of  the  work.  No  regular  vein  appears  to  have  been  found  here, 
but  the  ore  and  associated  minerals  were  obtained  from  pockets  in  the  lime- 
stone. Several  holes  were  also  dug  on  Big  creek,  on  section  20,  township  11, 
range  8,  from  which  calc.  spar  was  obtained,  but  no  galena.  On  the  high 
sandstone  ridge  on  section  28,  township  11,  range  9,  a  hole  was  sunk  to  a  con- 
siderable depth  in  search  of  mineral,  but  none  was  found.  This  place  is  known 
as  the  Moulton  or  Mountain  diggings.  These  are  all  the  points  in  the  county, 
that  have  been  ascertained,  where  any  attempts  at  lead  mining  have  been  made. 

Mineral  Springs. — There  are  several  chalybeate  springs  in  this  county,  the 
waters  of  which  arc  charged  mainly  with  the  sulphate  of  iron,  derived  from  the 
decomposition  of  iron  pyrites  contained  in  the  Chester  group  and  the  Conglom- 
erate, through  which  the  waters  percolate.     One  of  these  is  on  Rock  creek,  in 
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i&fl  sontfawMt  qnrter  Of  s«ei!oli  29,  towiuliip  11,  faM^ft  9;  MJ  UHtktf  iBftnrAd 
kt  ih«  foot  of  tli«  Unit  <A  Sftlins  linr,  ftbont  k  mOo  ilmttt  iU  momA.  No 
i^rfiice  indiratioos  of  hnai  Bpringa  v  tkIi&U^  idlM  d^jto^  lim-fl  J«t  bem 
disooTered  in  this  eottntj-;  snd  &»  ObfeglomMM  and  OknM  grra^,  Wliioli 
idB>rd  the  Sftiine  iratort  of  Oie  tdjoiniiig  ootuitf ,  i^  so  diMoiqlUj  driuMid  h«re, 
from  iheir  clcvalion  above  the  Burrni-c  wd  beiag  inleneeted  liy  dtfep  lAtina, 
that  they  hsTG  keen  eotirely  exhausted  of  vImUtw  B>liM  propartlrt  fliejr  nay 
have  original);  poBscseod.  All  the  GtratiSed  roeki  oftkb  Stattwen  ori^naUy 
deposited  beneath  the  oceun,  and  may  liiU  retun  aaline  teitt«n  in  RUiQ  qtian- 
titios;  but  itis  only  where  the  condiiioiiB  were neh  aBtoeKMe'tbe{»eelj>!teH«a 

,  of  chloride  of  Bodium,  in  considcrabli-  abiliiduios,  dsiii^  llie  aeenmoJatioa'of 
these  sedimcnte,  and  their  Bnbeeqnent  retentien  in  the  Btrats,  that  thej  afford 
Taluable  deposits  of  brine. 

BiAilding  matcriaU. — This  oonnty  aboqndB  in  IratldiBg  materia  of  uoeBftnt 
quality.  The  St.  Louis  limeatone  ontaropa  orer  a  eoaridentbh  portion  ef  its 
area,  and  furnishes  an  excellent  bnilding  «toM,  m  weH  as  a  Bopwior  limeetoire 

.  for  the  manufacture  of  qui^-lime.  The  oolttie  bed*  of  this  gnrap  in  Hie 
Tteinity  of  Rosiclarc,  nod  elMwhere,  may  be  MWsIy  ent  into  tOy  deritable  fimn, 
are  suaceiitil>Ie  of  n  \\v-\t  polish  and  make  a  Tery  handsome  omam^tal  stone. 
At  some  localities  this  rooh  is  beantifully  veined  with  white  oalcareons  spar. 
An  analysis  of  this  limestone  ttma  the  Ticini^  of  Rosiolare,  by  the  late  Mr. 
HXHBT  FsATTiir,  a  former  assistant  and  ehemist  in  this  snrTey,  gave  the  fol- 
lowing resnlt  in  per  cent: 

OftibODBte  of  lime 90.86 

Cstbonate  of  magnesia 3.18 

Peroijd  of  iron  snd  alamina 1.06 

Iiuolable  matter,  Band,  etc !  72 

HoUtare 0.15 


100.00 
In  Other  portions  of  the  county  the  Chester  group,  in  alternating  beds  of 
limestone  and  sandstone,  is  exposed,  affording  an  abundant  supply  of  material 
for  foundation  wbIIb^  and  some  of  the  limestones  make  a  very  good  quick  lime, 
though  generally  inferior  to  that  afforded  by  the  St.  Louis  limestone.  The 
sandBtODGs  of  this  group  afford  excellent  building  stone  and  flagstones,  and 
have  also  supplied  the  hearth  stones  required  for  the  iron  furnaces.  A  rock , 
snitable  for  this  purpose,  must  be  capable  of  withstanding  the  highest  degree 
of  heat,  and  also  great  changes  of  temperature,  without  cracking — even  in  con- 
tact with  the  melted  iron  and  scoria,  which  often  shows  a  tendency  to  take  up 
from  the  hearth  snbstanccs  with  which  it  is  not  saturated  at  the  existing  high 
temperature.     Some  beds  of  the  lower  sandstone  of  the  Chester  group  hare  been 
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found  well  adapted  to  this  purpose.  They  consists  of  a  nearly  white  quartzose 
sand  cemented  with  a  siliceous  paste.  The  coarse  varieties  of  this  sandstone  are 
preferred  for  hearth  stones,  because  they  withstand  best  the  extreme  changes 
of  temperature  to  which  they  are  necessarily  subjected. 

Loam  and  sand,  suitable  for  making  brick,  are  common  in  various  portions 
of  the  county. 

Agricultural  resources, — The  surface  of  this  county  is  generally  roughly 
broken,  especially  that  portion  of  it  underlaid  by  the  Chester  group  and  the 
Conglomerate.  Along  the  Ohio  river,  where  the  St.  Louis  limestone  is  the 
prevailing  formation,  a  considerable  extent  of  surface  is  only  moderately  rolling, 
with  a  rich  soil,  which  was  originally  covered  with  a  heavy  growth  of  the  finest 
timber,  consisting  of  the  common  varieties  of  oak  and  hickory,  with  sugar 
maple,  elm,  linden,  black  walnut,  persimmon,  paw-paw,  mulberry,  sassafras,  etc. 
These  lands  are  among  the  most  productive  in  Southern  Illinois,  and  produce 
excellent  crops  of  corn,  tobacco,  and  all  the  cereals  usually  grown  in  this  lati- 
tude. The  bottom  lands  on  the  rivers  and  smaller  streams,  are  also  very 
productive,  and  produce  several  varieties  of  timber  not  before  mentioned, 
among  which  are  the  sweet  gum,  white  ash,  horn  beam,  honey  locust,  soft 
maple,  slippery  elm,  sycamore,  cottonwood,  Spanish  and  water  oak,  white 
walnut^  etc.  In  the  northern  and  western  portions  of  the  county,  where  the 
formations  are  principally  arenaceous,  and  consist  of  the  Chester  group  and  the 
Conglomerate,  the  surface  is  very  broken,  and  the  arable  land  is  restricted  to 
the  tops  of  the  ridges,  and  the  narrow  belts  of  bottom  land  along  the  streams. 
But  all  these  broken  lands  may  be  successfully  cultivated  in  fruit;  the  peach 
rarely  fails  to  produce  a  full  crop  in  this  county,  and  many  varieties  of  the 
grape  might  be  successfully  cultivated.  These  lands  are  in  no  respect  inferior 
for  fruit  growing  to  the  best  fruit  lands  in  Union  and  Jackson  counties,  and 
with  equal  market  facilities  would  soon  be  covered  with  orchards  and  vineyards. 
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Johnson  county  is  bounded  by  Union  county  on  the  west,  by  Williamson 
county  on  the  north,  by  Pope  county  on  the  east,  and  by  Massac  and  Pulaski 
counties  on  the  south.  It  embraces  a  little  over  nine  townships,  or  about  335 
square  miles  of  surface,  all  of  which  is  finely  timbered.  The  dividing  ridge 
between  the  waters  of  Cache  and  Bay  rivers,  tributaries  of  the  Ohio,  running 
south,  and  those  of  the  Big  Muddy  and  Saline  rivers,  running  northward, 
stretches  from  west  to  east  through  the  northern  portion  of  the  county.  The 
southern  part  of  the  county  is  lower,  but  mostly  still  broken,  and  reaches  to  the 
low  cypress  swamps  which  extend  from  Bay  river  to  Cache  river,  or  I  should, 
perhaps,  say  from  the  Ohio  above  the  Black  heiid  to  the  Mississippi,  across  the 
south  end  of  the  State.  The  geological  formations  are  restricted  to  the  superfi- 
cial deposits  and  the  lower  part  of  the  coal  formation,  and  a  part  of  the  Sub- 
carboniferous  limestone.  The  regular  Coal  Measures,  or  principal  coal  bearing 
strata,  do  not  extend  into  Johnson  county;  but  we  have  at  several  points  out- 
crops of  a  minor  coal  seam,  of  variable  thickness,  in  connection  with  the 
Conglomerate  sandstone,  and  traces  of  coal,  not,  however,  of  any  practical 
importance,  in  lower  strata.  Other  valuable  minerals  have  not  been  discovered, 
nor  is  there  any  prospect  of  future  discoveries  of  that  kind.  The  soil  is,  how- 
ever, of  a  superior  quality,  and  all  the  county  needs  is  an  easier  communication 
with  the  great  marts,  when  its  fine  agricultural  resources  will  be  fairly  devel- 
oped. Wheat,  corn  and  tobacco  have  been  the  great  staples  for  years  past. 
Cotton  thrives  well,  but  has  only  been  raised  for  home  consumption.  For  fruit 
trees  of  all  kinds  no  better  situations  could  well  be  found,  and  especially  for 
grape  culture,  the  prospects  appear  to  be  flattering. 

Surface    Configuration. 

The  surface  configuration  of  Johnson  county  depends  upon  its  geological 
formations.     The  rocks  consist  of  alternations  of  softer  and  harder  bodies  of 
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saDdstones,  limestones  and  shales,  which  have  heen  heaved  up,  and  exhibit  a 
general  dip  to  the  northward.  This,  iu  connection  with  the  small  elevation  of 
the  southern  part,  and  the  high  elevation  of  the  dividing  ridge  in  the  northern 
part  of  the  county,  causes  this  district  to  be  rather  broken.  We  frequently 
find  high  and  rocky  escarpments  facing  towards  the  south,  and  capped  by  one 
of  the  harder  ledges.  Then,  continuing  northward,  we  descend  over  a  more  or 
less  gradual  slope,  which  conforms  to  the  dip  of  the  strata,  until  we  reach  the 
base  of  a  second  declivity,  formed  by  a  series  of  higher  strata  which  overlap 
the  first  ones.  From  this  summit  we  descend  again  northward,  and  we  find  it 
thus  repeated  several  times.  This  regularity  is  modified  considerably  by  the 
course  of  the  streams  and  their  eroding  action.  They  intersect  the  formation 
in  various  directions,  continue  for  considerable  distances  parallel  to  the  trend 
of  the  strata,  along  the  same  ledges,  then  turn  abruptly  and  break  through 
them.  A  careful  observer,  however,  cannot  fail  to  recognize  this  feature.  One 
of  the  most  prominent  examples  of  it  is  presented  by  the  main  dividing  ridge 
in  the  north  part  of  the  county,  the  highest  summit  of  which  coincides  with 
the  southern  limit  of  the  Conglomerate  sandstone.  It  falls  off  abruptly  to  the 
south,  and  slopes  down  gradually  northward.  In  the  district  occupied  by  the 
Conglomerate,  which  comprises  the  whole  county  north  of  the  dividing  ridge 
or  '^  bluff's,"  as  its  southern  declivity  is  frequently  called,  and  extends  thence 
more  or  less  south,  along  the  upper  course  of  the  creeks,  so  that  it  embraces  four 
ninths  of  the  whole  county,  the  country  is  very  roughly  broken,  the  creeks 
run  through  rocky  chasms,  and  have  seldom  any  arable  bottom  lands.  The 
hill  sides  are  steep  and  rocky,  and  frequently  exhibit  prominent  cliffs ;  but  the 
ridges  are  mostly  rather  level,  and  of  sufficient  width  to  make  fine  farms,  so 
that  this  district  includes  some  very  fine  settlements,  and  a  good  growth  of 
white  oak,  black  oak,  hickory,  etc.,  with  a  warm,  sandy  soil. 

South  of  this  the  formations  consist  of  alternations  of  sandstones,  limestones, 
and  shales.  The  two  latter  disintegrate  more  readily  than  the  sandstones,  and 
the  hills  are,  therefore,  generally  more  sloping,  outcrops  of  rocks  are  wider 
apart,  the  creeks  form  wider  bottoms,  the  ridges  are  more  rolling,  but  there  are 
also  many  roughly  broken  portions,  and  bold  and  rugged  cliffs.  The  soil  of 
this  region  is  similar  to  that  of  the  northern  part  of  the  county,  especially 
where  sandstones  prevail.  At  other  points  the  limestones  and  shales  have 
naturally  added  to  it  by  their  disintegration,  and  a  change  of  the  soil  can  be 
recognized  by  a  somewhat  changed  growth  of  timber,  especially  by  the  presence 
of  the  yellow  poplar,  (^Liriodendrmi  tidipi/erd).  In  the  lower  part  of  the 
county,  towards  the  edge  of  the  swamp  lands,  the  soil  is  of  surpassing  fertility, 
and  withal  warm  and  easily  tilled.  In  the  lower  part  of  the  county,  especially 
on  Cache  and  Bay  rivers,  there  is  so  little  fall  that  the  bottoms  are  frequently 

—49 


378  GEOLOGY  OP  ILLINOIS. 

■ 

overflowed,  or  perpetually  wet.     These  bottoms  and  adjoining  stretches  of  low 
land  assume  the  character  of  cypress  swamps. 

Oeologiccd  Formations, 

I  have  stated  above  that  the  rocks  of  Johnson  county  all  belong  to  the  lower 
division  of  the  great  Carboniferous  formation,  which  underlies  the  upper  divi- 
sion ^r  regular  Coal  Measures. 

The  strata  dip  towards  the  north,  trending  from  east  to  west.  The  dip  is 
not  quite  uniform  ;  for  miles  it  appears  to  be  slight,  then  all  of  a  sudden  it  is 
sometimes  very  strong,  and  changes  again  close  by ',  but  these  are  only  local 
irregularities.  In  passing  over  the  county  from  north  to  south,  we  therefore 
advance  successively  from  the  lower  to  the  higher  or  more  recent  deposits. 

The  formations  in  Johnson  county  are  the  following,  in  descending  order : 

1.  The  Conglomerate,  consisting  of  quartzose  micaceous  sandstones,  with 
some  intercalations  of  shales,  several  hundred  feet  in  thickness. 

2.  The  Chester  group,  which  is  largely  developed,  and  consists  of  ten  prin- 
cipal divisions,  composed  mainly  of  limestones,  shales  and  sandstone.  The 
aggregate  thickness  of  this  formation  amounts  to  about  1,000  feet. 

3.  The  St.  Louis  group,  consisting  of  various  limestones,  part  of  which  are 
oolitic.  It  is  not  exposed  to  a  greater  thickness  than  120  feet,  but  it  appa- 
rently continues  downward,  and  its  aggregate  thickness  is  much  greater. 

The  St.  Louis  Group, — This  group  occupies  only  a  small  area  in  the  south- 
western corner  of  the  county,  forming  the  base  of  the  hills  along  the  Cache  river 
flats,  from  the  west  line  of  the  county  to  the  east  end  of  the  Indian  Point 
blufls.  It  cannot  every  where  be  readily  distinguished  from  the  very  lowest 
Chester  strata.  Near  the  Union  county  line,  on  the  southwest  quarter  of  section 
31,  township  13,  range  3,  at  the  edge  of  the  Cache  river  and  Cypress  creek 
bottom  flats,  I  observed  several  outcrops  of  this  limestone,  as  well  at  the  foot  of 
the  hills  as  higher  up,  partly  in  connection  with  sink-holes.  The  rock  is  mostly 
gray,  partly  crystalline  and  siliceous,  partly  close  textured,  sub-crystalline,  and 
sub-conchoidal  or  splintery  in  fracture,  partly  oolitic.  The  highest  sub-conch- 
oidal  ledges  appear  to  be  very  pure,  and  would  probably  make  superior  quick 
lime,  and  a  fine  building  material.  Traces  of  fossils  are  numerous,  but  no  well 
preserved  specimens  could  be  obtained  here.  On  the  summit  of  the  hill  the 
limestone  is  directly  overlaid  with  several  feet  of  quartzose  sandstone,  which  is 
thinly  but  not  evenly  stratified.  In  the  northwest  quarter  of  the  same  section 
31,  in  a  ravine,  I  observed  some  sandstone  which,  although  it  appears  to  be  in 
place,  is  probably  a  large  tumbling  mass,  and  higher  up  some  pieces  of  limestone, 
and  towards  the  summit  of  the  hill  some  argillaceous  shales  were  noticed,  but 
the  whole  is  little  exposed.  The  sandstone  is  either  the  sandstone  No.  8,  (in 
which  case  the  lowest  divisions  of  the  Chester  formation  appear  to  be  wanting 
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here),  or  else  it  represents  the  lowest  Chester  division,  No  10,  and  the 
ahove  shales,  perhaps  No.  9.  In  the  northwest  part  of  section  31,  I  found 
numerous  sink-holes,  which  unmistakably  indicate  the  presence  of  limestones. 
The  hills  there  fall  o£f  gradually  to  the  northward,  according  to  the  general 
rule  which  I  have  before  explained. 

Continuing  eastward  along  the  hills  we  find  more  outcrops  of  the  St.  Louis 
limestone,  and  overlying  sandstone.  The  most  prominent  one  is  the  Cedar  bluff, 
so  called  on  account  of  some  cedar  trees  growing  on  its  top,  in  the  south  part  of 
the  southwest  quarter  of  section  5,  township  14,  range  2.  The  slope  at  the  base 
of  this  bluff  reaches  not  more  than  twenty  feet  above  the  low  bottom  of  cypress 
creek,  then  the  limestone  rises  in  a  vertical  cliff  95  feet  high,  and  is  capped  by 
8  or  10  feet  of  sandstone,  the  same  which  formed  the  summit  of  the  before 
mentioned  hills.  The  limestones  are  mostly  of  light  grayish  color,  hard,  sili- 
cious,  and  close  textured.  Some  of  the  uppermost  ledges  are  sub-crystalline, 
sub-conchoidal  in  fracture,  and  apparently  siliceous  and  very  hard.  Some  of 
the  lower  strata  are  white,  oolitic,  soft,  can  be  easily  dressed,  and  might  readily 
be  burned  into  lime. 

East  of  this,  for  some  miles,  the  country  is  low,  with  only  a  few  protruding 
ledges  of  the  limestone.  The  nearest  ones  are  found  in  two  outcrops  near  the 
centre  of  the  south  half  of  section  4,  near  Mr.  Jackson  Axlcy's;  also  at  the 
edge  of  the  fiat.  They  are  about  25  feet  high,  and  the  rock  is  partly  oolitic, 
and  makes  good  lime.  Then  in  the  southwest  quarter  of  section  2,  the  lime- 
stone is  found  tumbling  at  the  edge  of  the  fiat,  but  must  be  in  situ  in  the  low 
adjoining  hill,  and  more  is  found  near  the  middle  of  the  south  half  of  section  2. 

The  low,  undulating  land  north  of  the  cedar  bluff,  in  the  southwest  part  of 
section  29,  north  part  of  section  32,  south  part  of  section  33,  and  farther  on,  is  evi- 
dently also  underlaid  with  limestone,  but  I  am  not  fully  satisfied  whether  this  is 
throughout  the  St.  Louis  limestone  or  partly  the  lowest  strata  of  the  Chester 
group.  Close  to  the  west  line  of  Johnson  county,  where  it  is  crossed  by  the 
Dongola  and  Metropolis  road,  near  the  northwest  corner  of  section  30,  township 
13,  range  2,  I  have  observed  limestones  and  shales^  forming  division  No.  9  of 
the  Chester  series,  underneath  the  sandstone.  No.  8.  This  sandstone  can  be 
traced  thence  eastward,  by  Gray's  mill,  to  Indian  Point.  There  I  observed, 
again,  Nos.  9  and  10  of  the  Chester  series;  but  I  am  not  fully  satisfied 
whether  they  are  developed  continuously  between  these  points,  or  whether 
at  some  places  the  sandstone  No.  8  rests  directly  upon  the  St.  Louis  lime- 
stone. The  upper  part  of  the  high  hills  in  the  west  and  southeast  part  of 
section  29  and  in  the  southwest  quarter  of  section  28,  township  13,  range  2,  is 
formed  of  this  sandstone;  but  in  the  ravines  at  the  southern  foot  of  these  hills 
a  few  pieces  of  limestone  are  found,  and  their  base  is  probably  formed  of  No.  9  of 
the  Chester  series. 
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CoBfliderable  outcrops  of  rocks  were  observed,  in  the  continuation  of  the  same 
range  of  hills,  near  Gray's  mill,  near  the  middle  of  the  north  half  of  section  2, 
township  14,  range  2,  and  thence  on  towards  Cache  river,  in  the  north  part  of 
section  1.  The  sandstone  No.  B  caps  these  hills;  bat  limestones,  interstratified 
perhaps  with  other  strata,  reach  high  up  towards  the  summit.  The  base  of 
these  hills  consists  of  St.  Louis  limestone,  which  is  mostly  light  gray,  close- 
textured  and  splintery  or  crystalline,  but  the  upper  part  below  the  sandstone 
contains  the  lowest  Chester  divisions.  Northward  these  strata  dip  rapidly 
underground,  but  continuing  eastward  across  Cache  river  bottom,  we  find  them 
again,  at  the  Indian  Point,  a  precipitous  cliff,  which  extends  from  Cache  river, 
in  the  northwest  quarter  of  section  5,  township  14,  range  3,  eastward  along  the 
edge  of  the  swamps.  Where  it  is  highest,  in  the  south  part  of  section  33,  town- 
ship 13,  range  3,  only  a  short  distance  north  of  the  Massac  county  line,  I  ob- 
tained a  section  of  the  formation,  partly  by  measurement,  partly  by  a  close 
estimate.  It  shows  40  feet  of  sandstone,  the  eighth  division  of  the  Chester 
formation ;  54  feet  of  Archimedes  limestones  and  shales.  No.  9  of  the  Chester 
series;  12  feet  of  sandstone.  No.  10  of  the  Chester  series;  and  10  feet  exposed 
and  34  feet  concealed  of  St.  Louis  limestone. 

Section  of  the  strata  at   Indian   Point,    in   Johnson  county,   in  the  southeast 
quarter  o/ southwest  quarter  of  section  33,  township  13,  range  3. 

1.  Cliff  of  sandstone,  forming  the  highest  summit  of  the  blnff;  white,  quartz- 

ose,  of  middle  grain,  partly  quite  friable  inside,  partly  tolerable  hard,  of 

the  sandstone  No.  8  of  the  Chester  group;  estimated  at 40  feet. 

2.  Steep  slope,  the  upper  portion  of  which  is  covered  with  heavy  tumbling 

masses  of  sand-rock.  It  is  underlaid  altogether  or  in  part  with  shales, 
alternating  with  seams  of  limestone,  some  of  which  is  highly  siliceous  and 
full  of  Archimedes,  pentremites,  etc.  It  is  the  lowest  limestone  division 
of  the  Chester  group;  estimated  at 54  feet. 

3.  A  heavy  ledge  of  a  finely-grained  hard  sand-rock,  unlike  the  upper  sand- 

rock,  and  apparently  an  irregular  deposit  of  impure  material.     It  is  the 

very  lowest;  tenth  division  of  the  Chester  series «12  feet. 

4.  Limestone:  g^ay,  siliceous,  close-textured  or  crystalline;  of  the  St.  Louis 

limestone  formation 10  feet. 

5.  Slope  to  the  edge  of  Cypress  pond,  undoubtedly  underlaid  with  more  lime- 

stones of  the  St.  Louis  group 34  feet. 

A  mile  further  east,  on  the  county  line,  in  the  middle  of  the  south  line  of 
section  34,  another  section  of  the  strata  was  obtained  by  measurement.  It  still 
shows  the  sandstone  No.  8  forming  the  summit,  then  62  feet  of  the  ninth  divi- 
sion of  the  Chester  group  and  12  feet  of  the  St.  Louis  limestone,  which 
continues  downward.     The  tenth  Chester  division  is  not  represented. 

From  this  point  eastward  the  bluffs  continue  high  and  mostly  rocky,  round 
the  northeastern  extremity  of  the  swamp.     I  observed  much  of  the  olose-tex- 
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tured  St.  Louis  limestone,  aad  other  ledges  of  the  same  formation,  which  were 
full  of  fossils  and  so  coarsely  crystalline  that  they  possessed  little  firmness;  but 
I  noticed  only  traces  of  an  oolitic  structure.  A  quarter  of  a  mile  south  of  the 
Johnson  county  line  and  half  a  mile  from  the  last  one,  in  the  northeast  quarter 
of  section  3,  township  14,  range  3,  I  measured  the  following  section : 

1.  Slope  to  the  summit  of  the  hill,  underlaid  with  standstone 10  feet. 

2.  Cliff  of  sandstone— No.  8 15  " 

3.  Limestone 2  <* 

4.  Shales 10  '* 

5.  Limestone,  with  Archimedes,  pcntremites,  etc ! 4^  '< 

6.  Slope,  apparently  underlaid  with  shales 6  '* 

7.  Cliff  of  limestone 18  '* 

8.  Steep  slope  to  a  terrace,  formed  bj  a  ledge  of  rock,  which  is,  however,  not 

exposed 35     ^' 

9.  Slope  to  the  level  of  the  bottom  flat 40     ** 

Nos.  1  and  2  are  the  sandstone  No.  8;  Nos.  3  to  6  correspond,  undoubtedly, 
to  No.  9  of  the  Chester  group,  which  probably  includes,  also.  No.  8  of  this 
section.     Of  this  I  am,  however,  not  certain. 

Section  of  (he  strata  taken  on  the  Johnson  and  Massac  countj/  line^  near  (he 
middle  of  the  south  line  of  section  34,  township  13,  range  3. 

1.  High  slope  to  the  summit  of  the  ridge,  strown  and  evidently  underlaid  with 

sandstones;  the  sandstone  No.  8  of  the  Chester  group (?) 

2.  Sandstone  in  thin,  irregular  ledges 6  feex. 

3.  Gentle  slope,  strown  with  sandstone,  probably  underlaid  with  shaly  rocks 

of  the  ninth  Chester  division 20  feet. 

4.  Slope,  underlaid  with  argillaceous  shales  and  some  seams  of  Archimedes 

limestone 14  feet. 

5.  A  ledge  of  highly  fossiliferous  Archimedes  limestone 1  foot. 

6.  Alternations  of  argillaceous  shales  and  siliceous  crystalline  limestones,  the 

former  prevailing.     Probably  still  a  member  of  the  ninth  division  of  the 
Chester  series 27  feet. 

7.  Limestone  of  gray  color,  sub-conchoidal  fracture,  close  textured,  between 

finely  granular  and  splintery  in  texture ;  of  the  St.  Louis  limestone  form- 
ation  12  feet. 

8.  Slope  to  the  edge  of  the  Cypress  flat;  no  exposures,  but  undoubtedly  under- 

laid with  limestones  of  the  St.  Louis  formation 20  feet. 

The  only  other  point  where  some  limestone  was  observed  underneath  the 
sandstone  No.  8  is  north  of  Indian  Point,  at  the  edge  of  the  Cache  river  bottom, 
in  the  northwest  quarter  of  section  33,  township  13,  range  3.  It  must  corres- 
pond to  No.  9  of  the  Chester  series,  and  can  not  well  be  St.  Louis  limestone. 

The  Chester  Group, — I  have  stated  above  that  the  Chester  group  is  largely 
developed  in  Johnson  county,  and  may  be  divided  into  ten  principal  divisions, 
each  one  composed  mainly  of  limestone  and  shales  or  of  sandstone  and  shales; 
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and  its  aggregate  thickDess  amounts  to  about  1.000  feet.  It  occupies  the  whole 
southern  half  of  the  county,  with  the  exception  of  the  small  area  occupied  by 
the  St.  Louis  group,  and  extends  into  the  northern  half,  especially  on  the 
west  side  of  the  county.  The  general  trend  of  the  strata  is  very  little  south  of 
east  and  the  dip  to  the  northward,  and  not  quite  uniform.  It  is  slight  at  many 
points,  but  at  others  locally  quite  strong. 

The  Lower  Clicster  strata. — In  the  remarks  on  the  St.  Louis  limestone,  I 
have  already  had  occasion  to  speak  of  the  eighth  division  of  the  Chester  forma- 
tion, because  it  caps  many  of  the  hills  at  the  base  of  which  that  limestone  has 
been  observed.  I  have  also  mentioned,  in  the  same  connection,  all  the  outcrops 
of  limestone,  shales  and  sandstone  which  form  the  two  lowest  divisions,  Nos.  9 
and  10  of  the  Chester  group,  in  the  hills  extending  from  the  Union  county  line 
near  the  northwest  corner  of  section  30,  township  13,  range  2,  to  the  Massac 
county  line,  near  the  southeast  corner  of  section  34,  township  13,  range  3.  We 
have,  then,  seen  that  the  thickness  of  the  Chester  sandstone  No.  10,  at  the  only 
point  where  it  was  undoubtedly  and  well  exposed,  amounted  only  to  10  feet; 
that  that  of  the  Chester  limestone  and  shales  No.  8  reached  some  60  feet,  and 
we  left  it  undecided  whether  the  sandstone  on  top  of  the  hills  in  the  southwest 
corner  of  the  county,  in  section  36,  township  13,  range  2,  and  at  the  Cedar 
bluflf,  in  section  5,  township  14,  range  2,  was  the  sandstone  No.  10  or  No.  8  of 
the  Chester  series. 

The  sandstone  No.  8  caps  the  hills  on  the  Union  county  line  near  the  south- 
west corner  of  section  19,  township  13,  range  2,  and  its  southern  outcrops  can 
easily  be  traced  by  the  high  hills  in  the  middle  of  the  west  half  of  section  29, 
southwest  quarter  of  section  28,  and  so  on,  to  those  in  the  southeast  quarter  of 
section  35;  thence  through  the  northeast  quarter  of  section  2  and  west  part  of 
section  1,  township  14,  range  2,  to  Cache  river;  and  beyond  that  stream,  by 
Indian  Point,  from  the  northwest  quarter  of  section  5,  township  14,  range  3, 
through  the  southeast  quarter  of  section  32,  township  13,  range  3,  south  of 
section  33,  and  south  of  section  34.  Thence  eastward  it  underlies  the  uplands 
along  the  Massac  county  line  to  George's  creek,  dipping  under  ground  on  that 
creek  near  the  southeast  corner  of  section  33,  township  13,  range  4.  On 
Cypress  creek  this  rock  was  observed  to  dip  under  ground  half  a  mile  west  of 
the  west  line  of  Johnson  county,  at  the  south  line  of  section  7,  township  13, 
range  2.  Its  uppermost  ledges  descend  underneath  the  water  level  of  Cache 
river,  near  the  northwest  corner  of  section  23,  and  in  the  southwest  quarter  of 
section  24,  township  13,  range  2,  north  of  the  bridge  on  the  road  from  Gray's 
mill  to  Vienna,  in  the  southwest  quarter  of  section  19,  township  13,  range  3, 
and  farther  east  near  the  mouth  of  Cave  creek,  in  the  northwest  quarter  of 
section  28.  In  consec][uence  of  an  irregularity  of  the  dip,  the  formation  extends 
up  Cave  creek  to  near  the  middle  of  the  west  side  of  section  23,  and  up  Clifty 
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creek  to  above  the  crossing  of  the  road  from  Vienna  to  Columbia,  into  the 
southeast  quarter  of  the  northeast  quarter  of  section  25,  township  13,  range  2, 
and  the  southwest  quarter  of  the  northwest  quarter  of  the  adjoining  section  30, 
township  13,  range  4;  but  on  the  intermediate  upland  the  higher  formations 
rea,ch  farther  south. 

This  sandstone  is  quartzose,  rather  finely-grained  and  whitish,  but  on  the 
exposed  surface  it  is  mostly  gray  or  light  brownish.  It  mostly  shows  a  massive 
structure,  and  is  rather  sofl  when  freshly  quarried,  but  hardens  in  the  course 
of  time.  Some  of  it  is  thinly  and  evenly  stratified,  and  forms  fine  slabs  and 
thin,  brown,  highly  cemented  ledges.  Its  thickness  in  Johnson  county  must 
reach  at  least  150  feet — perhaps  more. 

Some  of  the  most  conspicuous  outcrops  of  this  sandstone,  between  its  southern 
and  northern  limits,  were  observed  along  a  slough  of  Cache  river,  on  the  north 
side  of  which,  near  the  southeast  corner  of  section  20,  township  13,  range  2,  it 
forms  a  prominent  cliff  and  continues  northeastward,  nearly  without  interrup- 
tion, for  two  miles.  Near  the  center  of  section  21  it  reaches  from  the  water's 
edge  to  a  height  of  GO  feet,  and  at  its  extreme,  in  the  northwest  quarter  of  the 
northeast  quarter  of  section  22,  it  is  still  25  or  30  feet  high.  It  forms  lesser 
bluffs  on  the  opposite  side  of  this  slough  in  the  west  part  of  section  22,  and  on 
another  branch  of  it  in  the  northeast  corner  of  section  26  and  the  northwest 
corner  of  section  25. 

On  Cache  river  itself,  in  the  northeast  quarter  of  section  1,  township  14, 
range  2,  it  begins  100  feet  above  the  water  level,  and  is  exposed  to  a  thickness 
of  20  feet.  Near  the  middle  of  the  east  line  of  section  36,  township  13,  range  2, 
it  appears  to  reach  to  the  water's  edge.  A  quarter  of  a  mile  below  the  mouth 
of  Dutchman  creek  it  is  prominently  exposed  on  the  river  in  the  southeast 
quarter  of  section  30,  township  13,  range  3,  and  continues  northward  to  the  sharp 
bend  in  the  southwest  quarter  of  section  19,  where  the  beds  of  transition  be- 
tween it  and  the  next  higher  division  of  the  Chester  group  form  the  bank  of 
the  stream.  On  the  east  side  of  the  Cache  river  bottom  I  noticed  it  in  some  low 
bluffs,  in  the  southwest  quarter  of  section  28.  On  Clifty  creek  I  noticed,  aho, 
numerous  rugged  outcrops  of  this  sandstone. 

The  higher  Diviswyis  of  tJhe  Chester  Grroup. — Although  I  have  been  able  to 
trace  the  succession  of  the  different  divisions  of  the  Chester  group,  with  great 
precision,  in  some  parts  of  the  county,  I  have  not  succeeded  in  doing  so  with 
sufficient  accuracy  at  other  points,  owing  to  the  scarcity  of  outcrops,  the  simi- 
larity of  the  lithological  character  of  the  different  divisions,  and  the  limited 
time  which  I  would  have  been  justified  to  spend  upon  this  object.  I  will 
describe  them,  therefore,  more  with  a  view  to  their  geographical  than  geological 
succession,  which  are,  however,  closely  connected. 
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The  limestone  No.  7  is  well  exposed  on  Cache  river,  at  the  sharp  bend  on  the 
southwest  quarter  of  section  19,  township  13,  range  3,  156  feet  thick,  and 
extends  thence  east  and  westward.  It  consists  of  mostly  gray,  siliceous,  crys- 
talline or  close-textured,  partly  magnesian  limestones,  inter-stratified  with 
shales.     At  the  last  named  point  they  present  the  following  section  : 

Section*  of  the  Chester  strata  next  above  the  sandstone  No,  8,  in  Johnson  county^ 
on  CacJie  river,  the  north  part  of  the  southwest  quarter  of  section  19,  toicnship 
13,  range  3  east. 

1.  Short  slope  to  the  summit  of  the  hill,  underlaid  with  soil,  and  probably 

some  sandstone 20  feet. 

2.  Quartzose  sandstone,  belonging  to  the  Chester  group  No.  6 5  feet. 

3.  Limestone,  with  some  partings  of  shale  in  the  lower  part.     The  rock  is  all 

of  gray  color,  compact,  hard,  mostly  semi-crystalline  ;  some  of  it  is  crys- 
talline. It  is  all  more  or  less  siliceous.  The  highest  layers  of  the  7th 
division  of  the  Chester  series 44  feet. 

4.  Argillaceous  shales,  probably  with  some  thin  seams  of  limestone 29  feet. 

5.  Limestone,    dark   gray,    semi-crystalline   and  silliceous,   with  some  shale 

partings 7 J  feet. 

C.  Steep  slope,  the  upper  portion  underlaid  with  shales,  the  lower  apparently 

with  alternations  of  shales  and  limestone 24  feet. 

7.  A  bed  of  hard,  gray,  siliceous,  more  or  less  crystalline  limestone 5  feet. 

8.  Slope,  covered  with  fragments  of  limestone.     Probably  the  upper  portion  is 

underlaid  with  alternating  layers  of  shales  and  limestones,  the  lower 
entirely  with  shales 40  feet. 

9.  Gray  argillaceous  shales 5  feet. 

10.  A  bed  of  semi-crystalline  limestone,  with   Archimedes,  corals  and  other 

fossils,  inclosing  numerous  flint  pcbhles,  the  lowest  luvcr  of  the  Till 
Chester  division 1  j  feet. 

11.  Arenaceous  shales  with  shells  of  hard,  finely  grained   sand  rock,  forming 

the  beds  of  passage  to  sandstone  Xo.  8 7  feet* 

12.  Bed  of  Cache  river. 

The  total  height  of  the  bluff  is  187  feet  10  inches.  The  same  strata  con- 
tinue to  form  the  bluffs  on  the  northeast  side  of  Cache  river,  to  near  the  bridge 
in  south  part  of  section  10,  township  13,  range  2,  and  a  short  distance  above  that 
bridge  on  the  south  side;  also  the  hill  southwest  of  the  bridge,  in  the  north- 
west corner  of  section  15,  which  is  capped  by  the  same  sandstone,  No.  (».  Then 
these  stratu  appear  to  dip  suddenly  under  ground  to  tlie  northward,  for  north 
of  the  bridge,  near  the  centre  of  section  10,  the  same  sandstone,  No.  G,  forms 
a  low  bluff  at  the  edge  of  the  creek  bottom,  and  nothing  more  of  it  was  discov- 
ered higher  up  Cache  creek.     Over  a  mile  further  northwest,  in  the  northeast 

*  All  the  vertical  sections  in  this  volume  are  given  in  their  natural,  or  descending, 
order.  A.   II.  W. 
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quarter  of  section  4,  we  find  some  ledges  of  apparently  the  next  higher  lime- 
stone, No.  5,  of  the  Chester  series,  in  the  bank  of  Cache  river,  and  the  sand- 
stone No.  4,  higher  up  in  the  hills.  A  short  distance  farther  north,  this  sand- 
stone has  dipped  down  to  the  water's  edge,  and  forms  a  long  bluff  along  the 
stream  in  the  west  part  of  northeast  quarter  of  section  4,  reaching,  in  places, 
a  vertical  height  of  30  feet.  It  is  thus  exposed  at  several  points  near  the 
bridge  and  mill,  in  the  north  part  of  section  4,  and  rising  rapidly  caps  the 
sharp  hills  in  the  west  part  of  section  4,  and  the  ridge  west  from  there  in  sec- 
tions 5  and  6,  north  part  of  section  8,  and  farther  north.  It  also  crops  out  at  the 
next  bridge,  in  the  northwest  quarter  of  the  southwest  quarter  of  section  33,  town- 
ship 12,  range  2,  not  far  above  the  water's  edge,  and  at  numerous  points  along  the 
branch  in  the  south  part  of  section  32,  and  up  to  the  southeast  corner  of  section 
31,  near  its  head,  partly  forming  fine  even  ledges  well  adapted  for  building 
purposes,  partly  hard,  thinly  stratified  and  ripple-marked.  Of  its  thickness  we 
cannot  say  more  than  that  it  is  not,  in  any  single  place,  exposed  over  40  feet, 
but  probably  considerably  greater  in  the  aggregate.  Underneath  this  sand- 
stone, No.  4,  I  noticed,  at  numerous  points,  the  limestone  No.  5.  They  may  be 
seen  a  few  feet  thick  at  the  base  of  the  hills  on  the  west  side  of  the  river 
bottom,  near  the  northwest  corner  of  section  4.  Near  the  middle  of  the  west 
line  of  section  4,  they  reach  to  a  height  of  fifty  feet  above  the  bottom,  and  still 
farther  south,  in  the  northeast  quarter  of  section  8,  and  in  south  and  west 
parts  of  section  6,  they  reach  nearly  to  the  highest  summit  of  the  ridge,  as 
may  be  recognized  from  numerous  sink-holes.  They  too  are  partly  crystalline, 
partly  close  textured,  and  mostly  of  impure  grayish  colors.  The  sandstone  No. 
4  was  further  observed  on  another  branch  farther  north,  on  the  road  from 
Vienna  to  Anna,  in  the  southeast  quarter  of  section  30  (?),  township  12,  range 
2;  but  the  country  about  there,  and  cast- from  there,  is  mostly  rolling,  with  very 
few  outcrops  of  rocks  of  any  kind. 

In  the  north  part  of  the  southwest  quarter  of  section  28,  the  higher  limestones, 
No.  3  of  the  Chester  series,  were  first  noticed  at  the  foot  of  the  gently  sloping 
hills,  near  the  edge  of  the  Cache  bottom.  The  same  were  also  observed  at  the 
edge  of  the  bottom  near  the  northwest  corner  of  section  28,  and  in  the  south- 
west quarter  of  section  21.  They  underlie  the  hills  over  most  of  section  28, 
and  in  the  southwest  quarter  of  section  27,  and  form  the  lower  part  of  the  higher 
ridge  in  the  northwest  quarter  of  section  27.  They  too  are  partly  crystalline, 
but  mostly  semi-crystalline  and  close  textured.  They  are  the  same  formation 
which  had  been  observed  in  Union  county,  in  the  bed  of  Cache  river,  close  to 
the  Johnson  county  line,  and  which,  a  little  farther  northwest,  reached  to  a 
height  of  at  least  30  feet,  capped  by  cliffs  of  the  sandstone  No.  2.  In  the 
northwest  part  of  section  20,  this  sandstone  apparently  forms  the  foot  of  the 
hills,  but  with  it  I  also  noticed  tumbling  slabs  of  a  slaty  limestone,  which  crops 
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out  in  turn  in  the  low  hills  in  the  south  part  of  section  17,  inter-stratified  with 
shales,  and  capped  by  more  sandstone.  This  last  limestone  is  partly  blue  And 
compact,  brittle,  sub-conchoidal  or  uneven  in  fracture,  partly  slaty.  It  appears 
to  be  a  local  formation,  which  I  have  noticed  farther  east  and  west,  but  no 
where  as  prominently  developed  as  here.  I  have,  however,  not  distinguished 
it  as  a  separate  division  of  the  Chester  series.  In  the  northwest  quarter  of 
section  17  the  sandstone  No.  2  crops  out  in  the  bed  of  Lick  creek,  and  on  the 
west  side  of  that  creek,  in  the  southeast  quarter  of  section  7",  this  sandstone 
forms  conspicuous  cliffs,  as  well  at  the  foot  of  the  hills  as  towards  their  summit, 
showing  an  intercalation  of  the  blue  slaty  limestone  which  we  find  once  more 
on  Lick  creek,  close  to  the  county  line.  Through  sections  6  and  5  the  upper 
part  of  the  sandstone  No.  2  forms  numerous  outcrops  along  the  low  hills  on  the 
south  side  of  the  creek,  while  the  next  higher  limestones  form  the  hills  on  the 
north  side,  capped  on  their  highest  summits  by  the  Conglomerate. 

A  section  of  this  highest  division  of  the  Chester  series  was  obtained  at  the 
edge  of  the  Lick  creek  bottom,  near  the  big  bend  of  the  creek,  in  the  southwest 
quarter  of  section  4,  township  12,  range  2.  It  is  mostly  composed  of  compact, 
siliceous,  partly  flinty  limestones,  of  impure  grayish  colors,  varying  between 
close  textured  and  crystalline,  and  of  shales. 

Section  of  the  highest  Chester  strata  capped  hy  the  Canghmerate^  \n  the  north- 
west part  of  Johnson  county^  near  the  bend  of  Lick  creeks  in  the  southeast 
quarter  of  the  southwest  quarter  of  section  4,  township  12,  raiige  2. 

1.  Gentle  slope  to  the  Bummit,   apparently  underlaid  with  sandstone  of  the 

Conglomerate,  about 50  feet. 

2.  Slope,  strewed  with  sandstone,  and  apparently  underlaid  with  it 25  feet. 

3.  Slope,  heavily  strewn  with  sand  rock  and  some  limestone,  apparently  under- 

laid with  limestones,  and  perhaps  shales  of  the  Chester  group 15  feet. 

4.  Limestones,  siliceous,  in  heavy  outcrops,  forming  precipitous  bluffs  around 

the  hill 21  feet. 

5.  Slope,  without  outcrops,  strewn  with  limestone  and  sandstone.     It  is  appa- 

rently underlaid  with  shales  and  limestones,  the  former  probably  predom- 
inating  24  feet. 

6.  Limestone,  hard,  siliceous,  forming  a  prominent  ledge 8  feet. 

7.  Gentle  slope,  apparently  underlaid  with  shales,  and  perhaps  some  lime- 

stones  12  feet. 

8.  Limestones,  outcropping  in  rugged  ledges.     The  rock  is  mostly  very  hard, 

brittle,  siliceous,  uncrystalline,  with  conchoidal  fracture 30  feet. 

9.  Slope,  with  some  outcropping  ledges  of  limestone,  perhaps  altogether  under- 

laid  with   limestones,    perhaps   with   an  alternation   of  limestones  and 
slates 22  feet. 

10.  Limestones,  hard  and  siliceous 12  feet. 

11.  Slope,  strewn  and  probably  underlaid  with  limestones 6  feet. 

12.  From  the  foot  of  the  hill  to  the  bed  of  Lick  creek,  covered  with  soil,  about  12  feet. 
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The  total  altitude  of  the  hill  is  ahout  237  feet.  Of  these,  144  feet  are 
undoubtedly  the  upper  Chester  limestoDe.  The  sandstone  No.  2  of  the  Chester 
series  reaches  at  this  point  probably  just  to  the  water  level  of  Lick  creek.  In 
this  case  we  have  to  add  18  feet  to  the  thickness  of  the  limestone  division, 
which  would  make  its  aggregate  thickness  162  feet. 

This  formation  continues  northward,  variously  exposed.  I  observed  it, 
especially,  again,  in  the  hilb  north  of  Lick  creek,  in  the  northwest  quarter  of 
section  5,  and  on  Clifby  branch,  in  the  northeast  quarter  of  section  32,  town- 
ship 11,  range  2,  and  in  the  south  part  of  section  29,  in  the  lower  part  of  the 
lofty  dividing  ridge,  the  so-called  "  bluffs/'  which  are  capped  by  the  Conglom- 
erate. 

Returning  to  the  moutl^  of  Dutchman  creek,  we  find  there,  in  the  northeast 
quarter  of  section  30,  and  in  the  southwest  quarter  of  section  28,  township  13, 
range  3,  the  upper  strata  of  the  sandstone  No.  8.  Farther  north  the  bluffs  in 
the  east  part  of  section  19,  in  section  20,  in  the  north  part  of  section  28,  and 
in  section  21,  are  composed  of  the  next  higher  Chester  divisions,  the  limestone 
No.  7,  and  the  sandstone  No.  6.  Near  the  mouth  of  Cave  creek,  near  the 
middle  of  the  north  half  of  section  28,  the  limestone  No.  7  is  exposed  to  a 
thickness  of  considerably  over  100  feet,  capped  by  only  a  few  feet  of  sandstone, 
and  it  continues  about  two  miles  up  Cave  creek  on  the  north  side.  On  the 
eastern  bend  of  Dutchman  creek,  in  the  northeast  quarter  of  section  21,  the 
limestone  No.  7  appears  to  pass  underground,  soon  followed  by  the  sandstone 
No.  6,  and  a  short  distance  farther  north,  on  the  northeastern  part  of  the  bend, 
in  the  southeast  quarter  of  section  16,  the  limestone  No.  5  forms  the  bluff  on 
the  northeast  side  of  the  creek,  capped  by  the  sandstone  No.  4.  The  limestones 
and  shales  No.  5  Are  here  at  least  68  feet  thick,  as  will  be  seen  from  the  section 
which  has  been  measured  here. 

Sectimi  of  strata  of  the  fourth  and  fifth  divisions  of  the  Chester  formation^  on 
Dutchman  creek ^  in  Johnson  counti/j  in  the  southeast  quarter  of  section  16, 
toicnshijp  13,  range  3. 

1.  Cliffs  of  sandstone,  to  the  summit  of  the  hill.    The  rock  is  whitish,  quartzose, 

of  a  middling  fine  grain.     No.  4  of  the  Chester  series 28  feet. 

2.  Steep  slope,  apparently  nnderlaid  with  sandstone,  which  near  by  can  be 

seen  immediately  to  overlie  the  limestone : ••  8  feet. 

3.  Cliffs  of  compact  siliceous  limestone,  No.  5  of  the  Chester  series 14jf  feet. 

4.  Slope,  strewn  with  limestones  and  apparently  underlaid  with  limestones, 

probably  with  some  shales.     At  the  base  a  ledge  of  limestones .*. 28  feet. 

5.  Steep  slope,  strewn  with  limestones  and  sandstones.     It  is  probably  under- 

laid with  limestone  at  the  upper  end,  and  principally  with  shales  and 
elates  lower  down,  which  still  belong  to  No.  5  of  the  Chester  series 25  feet. 

6.  Slope,  apparently  with  a  solid  ledge  at  its  upper  end,  perhaps  partly  under- 

laid with  the  Chester  sandstone.    No.  6  of  the  Chester  series ^20  feet. 

7.  Level  of  the  bottcnn  lands. 
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Continuing  up  stream  southward,  round  the  bend,  we  soon  find  on  the  south 
side  of  the  stream,  the  lower  sandstones  rising  in  the  bluffs,  and  below  them 
the  lower  Chester  limestones  No.  7.  Near  the  southwest  corner  of  the  bend, 
in  the  southwest  quarter  of  section  16,  the  lower  50  feet,  from  the  water  up, 
are  strewn  with  the  limestone  and  sandstone,  evidently  underlaid  with  the 
forpier.  The  23  feet  following  are  apparently  underlaid  with  the  sandstone, 
which  then  forms  a  prominent  cliff  20  feet  high.  North  from  there,  on  the 
next  bend,  in  the  southwest  quarter  of  section  16,  this  sandstone.  No.  6,  has 
dipped  much  lower  down,  is  prominently  exposed  25  feet  above  the  water  level, 
and  probably  reaches  down  to  it.  It  partly  forms  fine  smooth  ledges  of  con- 
venient thickness  for  building  purposes,  is  soft  when  newly  quarried,  and 
hardens  on  exposure. 

This  sandstone,  No.  6,  continues  up  stream  at  the  base  of  the  hills  on  the 
southwest  side  of  Dutchman  creek,  through  section  17,  and  into  the  northeast 
quarter  of  section  18.  We  find  it,  for  example,  at  the  bridge  two  miles  south 
of  Vienna,  while  farther  south  and  southwest,  on  Cache  river,  it  capped  the 
bluffs.  Here  the  upper  part  of  the  hills  is  formed  by  the  limestone  division 
No.  5,  which  has  here  a  thickness  of  some  68  feet,  and  is  capped  by  the  sand- 
stone No.  4.  The  following  section  of  the  strata,  taken  near  the  bend  in  the 
northeast  quarter  of  section  18,  township  13,  range  2,  shows  that  part  of  the 
sandstone  No.  6  which  is  there  exposed  to  a  thickness  of  72  feet,  is  shaly,  and 
that  it  contains  a  thin  streak  of  coal  near  its  upper  end,  a  few  feet  below  the 
higher  limestone.  It  also  shows  that  the  limestone  division  No.  5  contains  a 
considerable  thickness  of  shales,  which  accounts  for  the  few  exposures  which 
were  observed  of  it,  and  that  the  sandstone  No.  4  immediately  rests  upon  solid 
ledges  of  the  limestone  No.  5,  without  intervening  beds  of  passage,  as  we  have 
observed  already  two  miles  farther  cast. 

Section  from  the  middle  of  the  Chester  fo)*mation  in  Johnson  county^  taken  on 
Dutchman  creek^  two  miles  below  Vienna ,  in  the  northeast  quarter  of  section  18, 
township  13,  range  3  east. 

1.  Slope  of  considerable  height  to  the  top  of  the  hills,  apparently  underlaid 

with  sandstone,  No.  4  of  the  Chester  series 2  feet. 

2.  Sandstone,  the  4th  division  of  the  Chester  formation 20  feet. 

3.  Limestone,  the  5th  division  of  the  Chester  formation 5  feet. 

4.  Slope,  strewn  with  sandstones  from  the  ledge  No.  2,  but  partly  underlaid 

with  shales,  partly  with  limestones 45  feet. 

5.  Chester  limestone,  mostly  gray  and  coarsely  crystalline ;  some  of  it  semi- 

crystalline  and  compact 8  feet. 

6.  Argillaceous  shales  with  shells  of  limestone,  at  the  base  a  ledge  of  lime- 

stone, the  lowest  stratum  of  the  fifth  Chester  division 10  feet. 

7.  Sandstone,  arenaceous  slate,  and  shaly,  arenaceous  ledges.     The  highest  of 

the  6th  division  of  the  Chester  series 8  feet. 
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8.  Coal,  a  thin  streak. 

9.  Sandstone,  with  shaly  partings,  overlaid  with  arenaceous  slate  and  shalj 

ledges 25  feet. 

10.  Shalj  sandstone  and  arenaceous  shale 14  feet. 

11.  Sandstone,  white,    quartzos^*,    rather  finely  grained,   splits  in  thin  even 

slabs.     No.  6  of  the  Chester  scries.     It  may  reach  lower  underground  ...25  feet. 

12.  Level  of  bottom  lands. 

I  will  state  that  no  section  could  be  obtained  by  one  continuous  measure- 
ment, but  that  the  one  presented  was  compiled  from  two  measurements,  taken 
a  few  rods  apart. 

Continuing  northward  up  the  creek,  the  upper  shalj  portion  of  the  sandstone 
No.  P  and  the  limestone  No.  5  prevail.  Outcrops  are,  therefore,  few  and  far 
apart.  A  short  distance  above  the  mouth  of  Town  creek,  on  the  east  side  of 
the  latter  stream,  in  the  north  part  of  the  southwest  quarter  of  section  8,  town- 
ship 13,  range  3,  I  noticed  an  outcrop  of  some  limestone  belonging  to  this  fifth 
division  at  the  foot  of  the  bluffs,  and  the  sandstone  No.  4,  higher  up.  The 
latter  reaches  to  the  water  level  in  the  north  part  of  the  section,  round  the 
bend  in  the  northeast  quarter  of  section  8,  and  forms  the  banks  of  the  creek  at 
Vienna,  in  the  southeast  quarter  of  section  5  or  in  the  west  part  of  section  4, 
to  a  height  of  10  feet,  consisting  there  of  thinly  but  mostly  unevenly  stratified, 
partly  ripple-marked  sandstone  of  a  brown  color.  The  low  hill  on  which  the 
town  is  situated  contains  some  shales  and  limestone  above  the  sandstone,  which 
form  part  of  the  third  division  of  the  Chester  series.  On  the  main  Dutchman 
creek  the  limestone  No.  5  crops  out  at  the  western  edge  of  the  bottom  only  at  a 
spring  in  the  center  of  the  northwest  quarter  of  section  7,  and  at  a  cave  a  little 
farther  south.  It  is  capped  there,  also,  by  the  sandstones  No.  4.  Apparently 
the  same  formations  were  observed  on  the  upland,  a  mile  farther  west,  in  the 
northwest  quarter  of  section  12  (?),  township  13,  range  2;  but  I  could  not  trace 
their  limits  farther  up  the  creek,  where  the  hills  are  gently  sloping.  Only 
near  the  Vienna  and  Jonesboro  road,  on  the  west  side  of  the  creek,  I  noticed 
some  of  the  sandstone  at  the  foot  of  the  hills,  near  the  middle  of  the  east  line 
of  section  35,  township  12,  range  2.  Farther  north,  then,  follows  a  few  out- 
crops of  limestones,  forming  the  third  division  of  the  Chester  series,  in  the 
northwest  quarter  of  section  36  and  in  the  south  part  of  section  25,  and  also 
on  the  low  upland  in  the  west  part  of  section  31,  township  12,  range  3.  In 
the  southeast  quarter  of  section  25,  township  12,  range  2,  a  few  feet  of  these 
limestones  are  exposed  at  the  water's  edge,  and  a  few  feet  higher  sandstones 
crop  out — No.  2  of  the  Chester  series.  These,  then,  form  the  hills  in  the 
northwest  quarter  of  section  25,  and  form  low  bluffs  near  the  creek  in  the 
northwest  quarter  of  section  30,  and  in  the  northeast  quarter  of  section  30, 
township  12,  range  3,  and  appear  to  continue  near  the  water's  edge  to'  the 
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northeast  corner  of  section  19.  At  the  upper  end  of  the  low  bluff,  in  the 
northeast  quarter  of  section  30,  I  observed  some  limestones  of  the  Chester 
formation  in  the  lower  part  of  the  hill.  They  are  not  prominently  exposed, 
compact,  siliceous,  partly  close  textured,  partly  coarsely  crystalline.  I  am 
somewhat  doubtful  whether  this  corresponds  to  the  intercalated  slaty  calca- 
reous layers  on  Lick  creek,  or  whether  it  is  a  part  of  the  highest  Chester 
limestone  No.  1,  which  is  not  impossible  on  account  of  the  disturbed  stratifica- 
tion in  this  part  of  the  county.  The  higher  hills  in  section  19  arc  mostly 
formed  of  this  limestone  formation,  and  capped  by  Conglomerate.  Near  the 
southwest  corner  of  section  17  this  limestone  reaches  undoubtedly  to  the  water's 
edge,  and  extends  up  the  creek  for  several  miles  to  the  south  line  of  section  1, 
township  12,  range  2,  and  farther  west  up  Grasshopper  branch  to  the  north- 
west corner  of  section  11,  or  even  farther.  It  attains  a  very  considerable 
thickness,  at  least  of  150  feet,  perhaps  much  more,  and  forms  numerous  pre- 
cipitous cliffs.  It  is  similar  in  appearance  to  the  same  formation  on  Lick  creek, 
and  also  contains  numerous  seams  of  very  brittle  brown  or  blue  flint.  A  sec- 
tion was  obtained  near  the  center  of  section  18,  township  12,  range  3.  The 
bluff  is  there  269  feet  high,  from  the  bed  of  the  creek;  its  lower  part,  to  a 
height  of  at  least  144  feet,  consists  mainly  of  alternations  of  limestones  and 
shales,  the  uppermost  and  Chester  limestone;  and  the  upper  part  consists  of 
Conglomerate,  which  is  at  least  68  feet  thick.  The  57  intervening  feet  may 
be  underlaid  with  either  of  these  formatioift  or  by  both  in  part.  It  forms  the 
following  section : 

1.  Slope  to  the  summit,  underlaid  with  the  Conglomerate 60  feet. 

2.  Cliflf  of  sandstone  (Conglomerate) 8    *' 

3.  Slope,   with  tumbling  sandstone,   underlaid   probably  with  limestone  and 

shales,  perhaps  with  sandstone 57    ^' 

4.  Slope,  with  heavy  masses  of  tumbling  limestone,  apparently  underlaid  with 

limestones  and  shales 40    " 

5.  Limestone,  exceedingly  siliceous,  with  seams  of  dark,  brittle  flint.     The 

rorck  is  blue  or  gray,  very  hard,  close  textured,  and  sub-conchoidal  in  its 

fracture 22    " 

C.  Steep  slope,  apparently  underlaid  with  shales  and  perhaps  limestones ;  ends 

on  a  ledge  of  limestone 20    '^ 

7.  Slope,  apparently  underlaid  with  shales 20    ** 

8.  Limestone,  forming  a  prominent  cliff.     The  rock  is  partly  dark  bluish-gray, 

close  textured,  partly  lighter  gray,  and  more  or  less  crystalline 18    " 

9.  Heavy  outcrops  of  similar  limestone,  apparently  alternating  with  shales, 

down  to  the  creek.     This  is  supposed  to  be  near  the  base  of  the  upper 
division  of  the  Chester  series 24    '' 

From  the  south  line  of  section  1,  township  12,  range  2,  upward,  Dutchman 
creek  runs  entirely  through  the  Conglomerate,  either  in  consequence  of  the 
Chester  strata  passing  rapidly  underground  to  northward,  or  perhaps  because 
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the  Conglomerate  may  at  this  point  fill  a  basin  eroded  in  the  Chester  formation. 
This  sandstone,  as  I  have  stated  before,  caps  the  ridge  south  of  Grasshopper 
branch,  in  section  10,  south  part  of  sections  11  and  12,  township  12,  range  2, 
and  farther  on,  and  extends  as  far  south  as  the  northeast  part  of  section  24  and 
the  northwest  part  of  the  adjoining  section  19,  township  12,  range  3;  but  the 
sandstones  on  the  summit  of  the  steep  hills  in  the  northwest  quarter  of  section 
27,  township  12,  range  2,  and  farther  northwest  and  east,  are  the  highest  sand- 
stone division  of  the  Chester  series  No.  2.  They  contain,  in  their  lower  part, 
a  faint  streak  of  stone  coal,  such  as  we  have  seen  before  in  the  upper  part  of 
the  sandstone  No.  6. 

Near  the  southeast  corner  of  section  14  I  noticed,  in  a  branch,  thinly  strati- 
fied ripple-marked  sandstones,  and  a  few  feet  higher  some  limestones,  shales 
and  blue,  highly  calcareous  slate.  This  limestone  undoubtedly  belongs  to  the 
first  division  of  the  Chester  series,  but  I  am  not  satisfied  whether  the  sandstone 
forms  the  top  of  the  second  division  or  Is  a  local  intercalation  in  the  first  lime- 
stone division. 

On  Town  creek,  just  below  Vienna,  we  have  found  the  sandstone  No.  4  of 
the  Chester  series,  and  above  it,  underlying  the  town,  limestones  of  the  third 

• 

division.     While  the  sandstones  are  exposed  at  various  points  southeast  of 
town,  these  same  limestones  form  a  blufi*  on  the  bend  of  Town  creek,  a  mile 
and  a  quarter  above  Vienna,  in  the  northwest  quarter  of  8ection,3,  township  13, . 
range  3.     They  were  also  observed  half  a  mile  farther  south,  and  especially  on 
the  branch  near  Scott's  mill,  in  the  middle  and  north  part  of  section  3,  and 
appear  to  extend  up  that  branch  through  the  northwest  quarter  of  section  2, 
and  through  section  35,  township  12,  range  3,  to  its  northeast  corner.     A  short 
distance  farther  up  the  main  creek,  in  the  southwest  quarter  of  section  34, 
sandstone  forms  a  bluff  on  the  bank,  with  an  aggregate  thickness  of  at  least  30 
or  40  feet.     To  all  appearance  it  overlies  the  limestone,  and  is  the  lowest  of  the 
second  Chester  division.     Tt  also  caps  the  ridge  east  of  the  creek,  in  the  north 
part  of  section  3,  in  section  34,  the  northwest  quarter  of  section  35,  section  26,  and 
east  part  of  section  27,  and  we  find  it  again  on  Town  creek  in  the  northeast 
quarter  of  section  27,  and  at  the  ford  in  the  southwest  quarter  of  section  22. 
At  this  latter  point  the  upper  ledges  of  this  formation  are  exposed,  consisting 
of  some  hard,  ripple-marked,  thinly  stratified  sandstones,  gray,  argillaceous 
shales  and  some  shaly  sandstones.     Overlying  this  sandstone  follows  the  first 
limestone  division  of  the  Chester  series,  which  reaches  on  the  creek  from  the 
ford  to  near  the  north  line  of  section  21,  when  it  is  succeeded  by  the  Conglom- 
erate sandstones.     It  is  not  much  exposed  on  the  creek,  but  can  well  be  traced. 
It  also  underlies  the  slopes  west  of  the  creek,  in  the  southeast  quarter  of  section 
21,  and  the  northeast  quarter  of  section  28,  but  is  more  conspicuous  on  the 
east  side  of  the  creek,  in  the  northwest  quarter  of  section  23,  where  it  is  again 
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characterized  by  the  seams  of  dark  colored  brittle  flint,  and  extends  thence 
eastward,  at  the  base  of  the  high  sandstone  ridge  through  the  east  part  of  sec- 
tion 22,  the  southeast  corner  of  section  15,  sections  23  and  24,  to  Mack  creek; 
in  section  19,  township  12,  range  4. 

The  country  north  of  Vienna,  between  Town  creek  and  Dutchman  creek,  is 
rolling,  with  low  hills,  and  shows  various  outcrops  of  limestone  at  low  points  in 
the  north  part  of  section  32,  the  southwest  quarter  of  section  29,  etc.  The 
higher  hills  in  the  southwest  quarter  of  section  28,  and  the  north  part  of  sec- 
tion 29,  appear  to  be  capped  with  sandstones;  and  in  section  21  we  reach  the 
Conglomerate.  A  glance  at  the  map  will  show  that,  in  this  vicinity,  the  upper- 
most Chester  strata  change  their  trend  from  southeast  to  east,  and  the  outcrops 
are  too  few  to  trace  the  single  sub-divisions  with  accuracy.  They  may,  possibly, 
not  be  all  developed  at  this  point. 

We  have  seen  that  east  of  Cache  river,  the  limestones  No.  7,  capped  by  the 
sandstones  No.  6,  form  the  hills  on  the  north  side  of  Cave  creek,  from  its  mouth 
to  the  meeting  house  in  the  north  part  of  section  23,  township  13,  range  3. 
There  the  limestones  dip  under  ground,  and  the  sandstones  No.  6  continue  up 
the  creek  to  the  Vienna  and  Mctopolis  road,  in  the  south  part  of  section  14, 
where  they  are  themselves  capped  by  limestones  belonging  to  the  fifth  division 
of  the  Chester  series,  while  the  top  of  the  ridge  to  the  northward  consists  of 
the  sandstones  No.  4.  The  formations  Nos.  4,  5  and  G  continue  in  the  same 
relative  position  eastward  along  the  old  Metropolis  road.  The  limestone  No. 
5  was  there  observed  in  the  southeast  corner  of  section  13,  and  Nos.  4  and  6 
above  and  below  it.  Prominent  outcrops  of  No.  5  wore  also  noticed  near  the 
crossinc:  of  a  branch  of  Johnson's  creek,  in  the  northeast  (juartcr  of  section 
19,  township  13,  range  4,  ov?rhud  by  tlie  sandstone  No.  4,  while  the  bed  of 
the  branch  consists  of  sandstones  belonging  to  No.  G.  Thoy  extend  to  Bay 
river,  near  the  southeast  corner  of  the  county. 

The  limestones  and  sliales  of  the  seventh  division  are  exposed  east  of  Cave 
creek,  in  the  breaks  of  Clifty  creek,  in  tlie  north  part  of  section  25,  township 
13,  range  8,  and  in  the  northwest  quarter  of  section  30,  township  13,  range  4, 
above  the  crossing  of  the  Vienna  and  3Ietropolis  road,  while  the  sandstones  of 
tlie  sixth  division  cap  the  ridge  to  northward  to  a  considerable  thickness. 
Both  were  also  observed  on  and  near  (leorgo's  creek,  from  the  Massac  county 
line  upwards.  The  highest  strata  of  the  sandstone  No.  8,  as  we  have  stated 
before,  crop  out  in  the  bed  of  that  creek,  close  to  the  county  line,  in  the  south- 
west corner  of  section  31  and  the  southeast  corner  of  section  35,  township  13, 
range  4,  and  rise  southward,  and  then  form  the  blufts  at  the  edge  of  the  swamps. 
Farther  up  the  creek,  which  here  has  a  strong  fall,  the  limestone  formation 
No.  7  crops  out  in  the  banks  in  the  southwest  quarter  and  the  northwest  quarter 
of  section  34,  and  underlies  the  slope  of  the  precipitous  ridge  in  the  south  part 
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of  section  33.  This  ridge  is  capped  by  40  or  50  feet  of  the  sandstone  No.  6, 
which,  likewise  dipping  northward,  forms  the  banks  of  the  creek  in  the  north- 
west quarter  of  section  34,  southwest  quarter  of  section  27  and  the  southeast 
quarter  of  section  28.  Near  the  center  of  section  28  it  is  succeeded  by  the 
overlying  limestones  and  shales  of  the  fifth  division  of  the  Chester  series, 
which  is,  however,  only  very  sparingly  exposed.  This  formation  underlies  the 
southern  slope  of  the  ridge  north  of  George's  creek,  in  the  east  part  of  section 
28,  and  extends  at  the  same  altitude  farther  southeast  through  the  southwest 
quarter  of  section  27,  and  so  on,  into  section  35,  overlaid  by  the  sandstone 
formation  No.  4,  which  forms  the  summit  of  this  whole  ridge.  At  the  point 
where  the  county  line  strikes  the  Bay  river  swamps,  near  the  southeast  corner 
of  section  35,  the  limestone  division  No.  7  forms  the  base  of  the  hillS;  and  con- 
tinues in  this  position  to  Bay  river,  in  the  north  part  of  section  36,  although 
it  is  little  exposed. 

On  Bay  river,  near  the  southeast  corner  of  the  county,  the  seventh  Chester 
division,  the  next  one  above  sandstone  No.  8,  forms  the  base  of  the  hills  west 
of  the  stream.  Thence  upward  there  is  a  wide  bottom  between  the  river  and 
hills,  and  only  sandstones  are  exposed  for  some  distance  in  the  upper  part  of 
the  hills,  which  are  very  high.  These  sandstones  are  No.  6,  and  at  the  highest 
points  probably  No.  4.  The  strata  appear  to  be  nearly  horizontal.  Near  the 
south  line  of  the  southeast  quarter  of  section  23  I  observed  some  of  these  lime- 
stones in  the  low  hills,  capped  by  the  sandstone  No.  6;  and  more  of  both  forma- 
tions was  seen  farther  northwest,  especially  in  the  southeast  quarter  of  section 
22,  on  a  branch  slough,  and  farther  west  at  the  edge  of  the  principal  bottom  north 
of  the  center  of  section  22.  Near  the  south  line  of  section  15,  on  the-  west 
side  of  the  section,  where  Johnson  creek  enters  the  Bay  bottom,  I  found  about 
25  feet  of  the  limestone  formation  exposed,  capped  by  about  70  feet  of  the 
sandstones  No.  6.  These  reach  the  water's  edge  at  the  bend  of  Bay  river,  in 
the  southeast  quarter  of  section  15,  and  form  the  bed  of  the  stream  at  the 
bridge  in  the  northwest  corner  of  section  15;  but  then  they  too,  dip  under 
ground  and  are  succeeded  by  the  limestones  No.  5.  They  are  much  more 
prominently  exposed  on  the  east  side  of  Bay  river,  from  near  the  center  of  section 
14,  southeastward.  Near  the  southeast  corner  of  section  14  they  form  bold 
cliffs,  from  near  the  water's  level  to  an  altitude  of  fully  100  feet,  and  they  cap 
the  hills  on  the  Pope  county  line  in  the  east  part  of  section  24,  probably  under- 
laid, at  the  edge  of  the  Bay  bottom,  with  the  formation  No.  7. 

The  limestone  of  the  fifth  division  of  the  Chester  series  crops  out  -on  Bay 
river,  north  of  the  crossing  of  the  lower  Vienna  and  Golconda  road,  on  the 
west  side  of  the  stream,  near  the  south  line  of  section  10,  and  on  the  east  side 
in  the  southwest  quarter  of  section  11  and  in  the  northwest  quarter  of  section 
11,  township  13,  range  4,  and  it  extends  apparently  a  short  distance  farther 
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north,  near  the  water's  edge,  conoeakd  by  detritus  and  soil.  I  also  noticed  it 
at  the  northwest  edge  of  the  Cypress  pond,  east  of  Bay  river,  near  the  middle 
of  the  north  line  of  section  11.  Wherever  I  saw  it  exposed  I  found  it  overlaid 
with  the  sandstones  No.  4.  These  extend  northward  along  Bay  river  to  the 
ford  near  the  center  of  section  3,  forming  numerous  rocky  bluffs.  I  noticed 
them  especially  on  a  branch  not  far  from  the  edge  of  the  Bay  bottom,  on  the 
Columbia  and  Reynoldsbnrg  road,  in  the  northeast  quarter  of  section  5,  where 
they  are  capped  by  the  limestone  No.  3,  and  lower  down  on  the  same  branch 
in  the  northwest  quarter  of  section  4;  also,  on  a  rocky  ravine  in  the  southeast 
quarter  of  section  4,  and  thence  eastward  to  the  river  and  at  the  edge  of  the 
bottom  in  the  south  part  of  section  3,  and  all  through  section  10.  They  are 
at  no  one  point  exposed  to  a  greater  thickness  than  40  feet,  but  their  aggregate 
thickness  must  be  fully  double  that  much.  Some  of  this  rock  is  finely  grained, 
of  a  pleasing  yellowish-white  color,  forms  heavy  ledges,  can  be  easily  dressed, 
and  is  sufficiently  firm;  so  that  it  forms  a  superior  material  for  stone-cutters' 
work.  Blocks  of  any  desired  size  might  be  obtained.  East  of  Bay  river, 
besides  the  points  already  mentioned,  I  observed  it  in  the  lower  half  of  the 
hills  north  of  Cypress  pond,  in  the  southeast  quarter  of  section  2,  where  it  is 
capped  by  the  limestone  No.  3  and  the  sandstone  No.  2,  and  on  the  Pope  county 
line  in  the  hills  along  the  east  line  of  section  12. 

Proceeding  northward  we  enter  the  district  of  the  limestones  forming  the 
third  division  of  the  Chester  series.  They  form  the  hills  to  both  sides  of  the 
Bay  creek  bottom,  in  the  northeast  quarter  of  section  3  and  north  part  of  sec- 
tion 5,  township  12,  range  4,  and  on  the  southwest  part  of  section  32,  and  in 
most  of  section  33  and  section  34,  township  12,  range  4,  extending  on  the  Big 
Bay  to  the  northwest  quarter  of  section  35,  and  on  its  tributary,  Cedar  creek, 
to  within  a  short  distance  below  the  mouth  of  Mack  creek  to  the  southwest 
quarter  of  section  27,  overlaid  near  their  northern  edge  by  the  sandstones  No.  2. 
They  were  observed,  also,  on  the  upper  part  of  the  precipitous  southern  slope 
of  the  high  ridge  in  the  south  part  of  section  2,  and  in  the  hills  on  the  Pope 
county  line,  in  the  southeast  quarter  of  section  1,  township  13,  range  4. 

The  second  division  of  the  Chester  series,  which,  as  we  have  seen,  consists 
mainly  of  sandstones,  is  largely  developed  in  this  portion  of  Johnson  county. 
On  Bay  river  it  extends  from  the  northwest  corner  of  section  35  to  the  point 
where  this  stream  first  enters  the  county  on  the  east  line  of  section  24,  forming 
the  bed  of  the  creek  at  the  bridge  just  across  the  line  in  Pope  county,  east  of 
the  center  of  section  24.  Thence  southward,  gradually  ascendin<j,  it  underlies 
the  uplands  in  sections  25,  26,  36,  35,  and  farther  to  the  south  of  the  center  of 
sections  1  and  2,  township  13,  range  4.  It  crowns  the  bluffs  in  the  forks 
between  Bay  and  Cedar  creeks,  and  is  conspicuously  exposed  along  a  ravine  on 
the  east  side  of  section  27.     It  forms  the  bed  of  Mack  creek,  a  short  distance 
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above  its  junction  with  Cedar  creek,  near  the  east  line  of  section  28,  reaches 
northward  along  Cedar  creek  to  near  the  south  line  of  section  15,  and  westward 
up  Mack  creek  far  into  the  southeast  quarter  of  section  19.  It  forms  within 
these  limits  many  prominent  cliffs  on  the  north  side  of  Mack  creek,  and  extends 
south  of  the  creek  to  the  center  of  section  32,  and  farther  eastward.  This 
sandstone  formation  consists  of  alternating  harder  and  more  yielding  ledges  oi^ 
well  cemented  sandstones  and  shaly  sandstones  or  arenaceous  shales.  The 
sandstones  are  partly  ripple-marked,  and  most  of  them  rather  irregularly  strati- 
fied. Many  of  them  are  brown,  and  contain  marks  of  Lepidodendron  and  of 
many  other  plants.  Near  the  base  of  this  formation  a  thin  streak  of  coal  was 
discovered  by  Mr.  11.  P.  Sharp,  in  digging  a  well  in  the  southwest  quarter  of 
section  29,  township  12,  range  4.  It  will  be  remembered  that  a  similar  streak 
was  found  at  the  base  of  the  same  formation,  east  of  Cache  river,  in  the  north- 
west quarter  of  section  27,  township  12,  range  2.  There  is  no  prospect  that  it 
might  anywhere  attain  a  sufficient  thickness  to  be  of  importance  as  fuel.  In 
the  upper  part  of  the  sandstone  formation  some  blue  slaty  limestones  were 
observed  on  the  east  side  of  Mack  creek,  at  the  crossing  of  the  old  Vienna  and 
Golconda  road,  in  the  southeast  quarter  of  section  19,  which  resembles  the 
development  of  these  rocks  on  Lick  creek,  near  the  west  line  of  the  county. 
The  aggregate  thickness  of  this  sandstone  formation  is  over  120  feet,  as  may 
be  seen  in  the  southeast  quarter  of  section  27,  and  probably  about  150  feet. 

The  Chester  limestone  No.  1  is  exposed  on  Mack  creek  first,  near  the  middle 
of  the  east  half  of  section  19,  township  12,  range  4,  and  extends  northward 
towards  the  center  of  section  18,  where  the  overlying  sandstone  reaches  the 
water  level.  It  is  siliceous,  partly  close  textured,  from  uneven  to  conchoidal 
in  fracture,  partly  crystalline,  of  bluish  and  grayish  colors.  Contains  the  same 
seams  of  brittle  flint  which  have  been  observed  in  this  formation  farther  west, 
alternates  with  shales  and  rises  considerably  to  the  southward,  so  that,  although 
the  outcrops  along  the  banks  of  the  creek  extend  a  little  over  a  mile,  they 
attain  a  thickness  of  more  than  100  feet.  East  of  Mack  creek  it  occupies  the 
upland  from  the  summit  of  the  sandstone  bluffs  in  the  south  part  of  sections 
20  and  21  to  the  foot  of  the  higher  ridge  of  Conglomerate,  the  extreme  southern 
point  of  which  is  on  the  west  part  of  the  south  line  of  section  17.  On  Cedar 
creek  this  first  Chester  division  extends  from  near  the  south  line  of  section  15 
through  sections  15  and  10,  into  3  and  2.  The  last  points  where  it  is  exposed 
are  near  the  sehoolhouse,  in  the  southeast  quarter  of  section  3,  and  on  the 
branch  not  far  from  the  center  of  the  southwest  quarter  of  section  2.  Then 
the  Conglomerate  follows,  which  reaches  in  the  hills  east  of  Cedar  creek  as  far 
south  as  the  high  summit  near  the  middle  of  the  east  half  of  section  23.  The 
slope  underneath  it,  is  there  formed  of  the  limestone  No.  1,  which  crosses  the 
Pope  county  line  in  the  northeast  quarter  of  section  24  and  the  southeast  quar- 
ter of  section  13,  township  12,  range  4. 
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On  Johnson  creek,  where  it  enters  Bay  river  bottom,  in  the  southeast  quar- 
ter of  section  15,  and  in  the  north  part  of  section  22,  township  13,  range  4,  we 
find  the  upper  ledges  of  the  limestones  No.  7,  overlaid  with  sandstones  of  the 
sixth  division,  as  I  have  stated  above.  These  limestones  extend  up  the  creek 
to  near  the  crossing  of  the  Marion  and  Metropolis  road,  near  the  middle  of  the 
south  half  of  section  16,  and  up  the  southern  branch  into  the  southeast  quarter 
of  section  17.  The  sandstones  No.  6  extend  farther  up  the  branch  through 
section  17,  and  on  the  main  creek  several  miles.  In  the  southeast  quarter  of 
section  8,  their  highest  ledges  only  form  the  bed  of  the  creek,  while  the  over- 
lying limestones,  No.  5,  crop  out  in  the  low  bluffs  north  of  the  creek,  capped 
by  the  sandstone  No.  4 ;  but  on  the  west  side  of  section  8,  and  in  the 
northeast  quarter  of  section  7,  they  are  more  conspicuously  developed.  In  the 
northwest  quarter  of  section  7,  township  13,  range  4,  and  through  the  north 
part  of  section  12,  and  in  the  northeast  corner  of  section  11,  township  13, 
range  3,  they  are  again  mainly  confined  to  the  bcinks  of  the  creek.  These 
sandstones,  No.  6,  include  in  their  upper  ledges  some  feet  of  argillaceous  shales, 
and  a  thin  seam  of  coal,  of  which  we  have  found  indications  farther  west,  on 
Dutchman  creek,  southeast  of  Vienna,  in  the  northeast  quarter  of  section  18, 
township  13,  range  2.  This  stone  coal  was  observed  on  Johnson  creek,  in  the 
northwest  quarter  of  section  12,  in  the  bed  of  the  creek,  underlaid  with  a  little 
slate,  and  then  with  dark  argillaceous  shales,  and  covered  with  soil.  It  is  there 
6  inches  thick  and  quite  impure.  Many  persons  have  supposed  that  where 
this  coal  had  a  solid  roof  it  might  be  thicker,  perhaps  sufficiently  so  to  be 
worked,  but  I  am  fully  satisfied,  by  a  careful  consideration  of  all  circumstances, 
that  such  hopes  will  not  be  realized.  The  same  coal  seam  was  observed  in  the 
bank  of  the  creek,  a  mile  farther  cast,  in  the  northwest  quarter  of  section  7, 
whore  it  consists  of  three  inches  of  very  impure  coal,  intercalated  in  dark 
colored  clay  shales,  within  a  few  feet  of  the  overlying  limestone  No.  5.  Near 
Mr.  Dednam's,  a  mile  and  a  half  mile  farther  southeast,  near  the  centre  of  the 
northwest  quarter  of  section  17,  it  has  again  been  noticed,  higher  up  in  the 
hills,  on  a  ravine  of  the  south  fork.  I  saw  the  sandstones  and  overlying  lime- 
stones, but  the  coal  was  not  exposed  at  the  time.  Its  thickness  there  is  vari- 
ously stated  at  between  1  and  8  inches. 

The  next  higher  limestone  division.  No.  5  of  the  Chester  series,  is  first 
exposed  in  the  bluffs  of  the  creek  near  the  west  line  of  section  9,  south  part, 
thence  northwest  through  section  8;  also  in  the  south  part  of  section  5,  mostly 
capped  by  the  sandstone  No.  4.  It  underlies  the  low,  rolling  uplands  in  the 
south  part  of  section  6,  and  in  the  south  part  of  the  adjoining  section  1,  town- 
ship 13,  range  3,  and  was  observed  in  the  northeast  quarter  of  section  11. 
The  limestone  at  the  branch  south  of  the  creek,  near  the  centre  of  the  south- 
west quarter  of  section  12,  is  also  supposed  to  belong  to  this  formation,  which 
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must  underlie  part  of  the  slopes  on  the  south  side  of  Johnson  creek,  in  this 
vicinitj)  although  it  is  no  where  else  exposed.  It  farther  caps  the  hills  near 
Mr.  Dednam's,  in  section  17.  The  sandstones  on  the  higher  ridges,  hoth  north 
and  south  of  Johnson  creek,  belong  to  the  fourth  division  of  the  Chester  series. 
This  and  the  third  limestone  division  are  not  so  prominently  exposed,  and  cannot 
be  traced  in  detail  farther  north,  but  I  have  already  stated  that  the  sandstone 
No.  2,  and  the  limestone  No.  1,  form  conspicuous  bands  of  outcrops  between 
Town  creek  and  Mack  creek. 

From  the  foregoing  enumeration  and  description  of  the  principal  outcrops  of 
the  Chester  formation,  in  Johnson  county,  we  may  deduce  the  following  num- 
bers as  representing,  approximately,  the  thickness  of  the  different  divisions  of 
the  Chester  series  in  this  county  : 

1st  division — limestone,  etc 144  to  170  feet. 

2d  division — sandstones,  etc 120  to  150  feet. 

3d  division — limetones,  etc 60  feet. 

4th  division — sandstones,  etc « 50  to    80  feet. 

5th  division — limestones,  etc 68  feet. 

6th  division — sandstones,  etc 72  to  100  feet. 

7th  division — limestones,  etc 156  feet. 

8th  division — sandstone 150  to  250  feet. 

9th  division — limestones,  etc 62  feet. 

lOth  division — sandstone 12  feet. 

The  aggregate  thickness  of  this  formation  would  be  accordingly  from  894  to 
1108  feet. 

Conglomerate. — This  formation  occupies  the  northern  part  of  Johnson  coun- 
ty. On  the  Union  county  line  it  extends  south  to  the  vicinity  of  Lick  creek, 
is  then  intersected  by  the  valley  of  Clifty  branch,  along  which  the  Chester 
formation  crops  out,  occupies  the  summit  of  the  ridge  southeast  from  there, 
terminating  in  the  northeast  part  of  section  24,  township  12,  range  2;  is  then 
intersected  by  the  valleys  of  Dutchman  creek  and  Grasshopper  branch,  crosises 
Dutchman  creek  in  the  southeast  quarter  of  section  1,  township  12,  range  2, 
extends  again  southeastward  on  its  east  side,  crosses  Town  creek  in  the  north 
part  of  section  21,  township  12,  range  3,  forms  the  summit  of  the  high,  pre- 
cipitous ridge  which  extends  thence  eastward,  crosses  Mack  creek  south  of  the 
center  of  section  19,  township  12,  range  4,  and  Cedar  creek  near  the  middle  of 
the  east  line  of  section  3,  township  12,  range  4,  then  extends  southward  again 
on  its  east  side,  terminating  in  the  high  knob  in  the  northeast  quarter  of  section 
23,  and  strikes  the  Pope  county  line  on  the  east  side  of  section  13. 

It  consists  mainly  of  quartzose,  micaceous,  seldom  Conglomerate,  mostly 
whitish,  and  only  slightly  cemented  sandstones  of  great  thickness,  with  inter- 
calations  of  shales,  and  forms  two  principal  divisions  separated  by  a  seam  of 
stone  coal,  the  lowest  one  in  the  geological  series  of  our  strata,  which  at  some 
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points  atUins  a  workable  ihioknesB.  Both  divisioiui  are  largely  developed  in 
ihifl  conntj ;  bat  aa  ihe  coal  is  exposed  at  a  few  points  only,  we  are  not  able  to 
trace  their  limits  thronghoat.  I  am  not  certain  whether  the  upper  diTision 
exists  in  the  extreme  northwestern  part  of  the  county,  bat  in  the  northeastern 
part  it  is  the  prevailing  formation. 

At  the  west,  end  of  the  Ihifi^  as  the  high  cliffs  of  sandstone  are  called, 
which  form  the  soathem  rim  of  the  dividing  ridge,  extending  from  west  to 
east  throagh  the  north  part  of  the  coanty,  towards  the  head  of  Glifty  branch 
of  Lick  creek,  this  sandstone  forms  high  vertical  diflb,  and  reaches  a  thickness 
of  some  150  or  200  feet,  to  the  sammit  of  the  ridge.  The  scenery  there  is 
very  grand.  On  the  ridge,  at  the  edge  of  ihe  nbrthem  breaks,  I  was  astonished 
by  the  sight  of  a  carioas  knob  of  sandstone  with  barb  sides,  which  rises  from 
the  descending  gronnd,  in  places  60  feet,  to  the  full  height  of  the  most  elevated 
points  of  the  ridge,  widi  which  it  is  connected  to  the  eastward  by  a  narrow 
neck,  while  it  stands  isolated  as  a  promontory  in  all  other  directions.  This  is 
in  the  east  part  of  section  20  (or  in  section  21),  township  11,  range  2.  Heavy 
ontcrops  of  sandstone  occar  at  nameroas  points  all  over  the  ridge,  and  along 
the  creeks  flowing  northward  from  it,  as  well  on  the  branches  ranning  towards 
Crab  Orchard,  as  on  those  of  Saline  river.  Some  shales  were  also  noticed  on 
these  creeks,  and  I  may  as  well  mention  here  that  on  Glifty  branch  of  Saline 
river,  in  the  soatheast  quarter  of  section  9,  township  11,  range  2,  I  found 
some  boulders  of  granite,  the  southernmost  representatives  of  the  great  drift 
formation,  of  which  I  had  observed  similar  signs  farther  west,  in  the  south  of 
Jackson  county.  On  that  same  branch,  near  the  centre  of  section  2, 1  observed 
a  few  feet  of  argillaceous  and  arenaceous  shales  intercalated  in  the  sandstones, 
and  with  the  shales  traces  of  coal,  forming  a  thin  but  rather  pure  streak,  partly 
mixed  with  shale.  I  am  not  fully  satisfied  whether  this  is  the  representative 
of  the  coal  seam  between  the  upper  and  lower  divisions  of  the  formation  here 
reduced  to  almost  nothing,  but  I  consider  it  likely.  Two  and  a  half  miles 
farther  north,  in  Williamson  county,  a  thicker  stratum  of  coal  is  said  to  have 
been  found.  In  section  12,  on  Dry  fork,  some  slate  crops  out,  perhaps  con- 
taining a  faint  streak  of  carbonaceous  matter,  but  no  limestones,  as  I  had  been 
told.  Over  three  miles  of  the  upper  course  of  Dutchman  creek  are  through 
this  sandstone  formation,  which,  if  we  consider  the  height  of  the  blufTs  at  the 
head  of  the  creek,  and  farther,  that  the  general  dip  of  the  strata  is  to  the 
northward,  although  they  may  be  horizontal  in  places,  while  the  creek  runs 
southward,  gives  us  an  idea  of  the  great  thickness  of  the  formation.  The  same 
may  be  said,  with  still  greater  force,  of  Town  creek,  which  runs  5 J  miles  in  a 
straight  line,  due  south,  through  this  sandstone.  On  the  ridge  between  the 
two  creeks,  close  to  the  Vienna  and  Marion  road,  in  the  southwest  quarter  of 
section  32,  township  11,  range  3,  at  Mr.  Campbell's,  the  intervening  coal  seam 
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crops  out  at  the  head  of  a  ravine.  It  is  15  inches  thick,  rests  on  a  few  feet  of 
shales,  and  is  capped  by  16  inches  of  clay  shales,  which  are  succeeded  by  shaly 
sandstone,  and  then  massive  sandstone.  The  coal  appears  to  be  fair,  but  not 
superior.  It  is  rather  soft  splits  into  cuboidal  lumps,  and  crumbles  after  hav- 
ing been  exposed  some  time.  It  seems  not  to  contain  a  great  deal  of  sulphuret 
of  iron.  The  coal  could  probably  be  traced  easily  round  the  adjoining  hills, 
and  might,  perhaps,  be  worked  profitably  by  stripping  along  its  outcrops.  This 
outcrop  at  Mr.  Campbell's  gives  us  a  basis  from  which  to  judge  the  extent  of 
the  upper  part  of  the  sandstone  in  this  county.  lU  southern  limit  probably 
extends  northwest  and  east  of  this  point,  making  an  allowance  for  the  depres- 
sion of  the  creek  valleys.  In  the  district  thus  marked  off  the  upper  part  of 
this  sandstone  caps  most  of  the  ridges. 

The  next  point  farther  north  where  the  coal  has  been  observed,  is  about  4i 
miles  farther  on  the  Vienna  and  Marion  road,  near  the  middle  of  the  north 
line  of  section  16,  township  11,  range  3,  rather  low  down  on  a  ravine  running 
towards  Wagon  creek.  At  the  time  of  my  visit  the  coal  was  covered  with 
rubbish,  but  I  noticed  in  the  ravine  arenaceous  shales,  and  higher  up  sandstones 
apparently  of  the  upper  division.  Fragments  of  the  coal  were  strewn  about. 
I  could  not  ascertain  the  thickness  of  the  seam,  which  appears  to  be  small, 
much  thinner  even  than  at  Campbell's.  Farther  down  the  branch  to  the  main 
creek,  through  the  west  part  of  section  9,  the  arenaceous  shales  accompanying 
the  coal  seem  to  prevail  along  the  base  or  the  hills.  A  little  south  of  west  of 
the  last  named  outcrop,  we  find  the  coal  again  on  the  main  branch  of  Wagon 
creek,  at  the  water  level,  in  the  northeast  quarter  of  section  15.  The  coal  seam 
has  a  slight  northern  dip  conformable  to  the  general  dip  of  the  formation,  is 
about  12  inches  thick,  and  resembles  that  at  Campbell's.  Above  it  I  observed 
15  feet  of  bluish-gray  argillaceous  shale,  overlaid  by  shelly  sand  rock,  below  it 
slate ;  heavier  masses  of  the  sandstone  are  exposed  in  the  higher  hills.  This 
coal  has  been  used  to  some  extent  by  blacksmiths.  It  is  known  as  Mr.  White- 
head's coal  bank,  and  might  certainly  be  followed  up  considerably  farther. 
The  strata  appear  to  continue  in,  approximately,  the  same  relative  position  to 
the  creek,  for  a  considerable  distance  downward.  The  same  shale  was  observed 
half  a  mile  fiirther  southeast  on  another  branch  of  the  creek,  in  the  southwest 
quarter  of  section  14,  and  if  proper  search  was  made,  the  coal  would  undoubt- 
edly be  discovered  there  also. 

Reynoldsburg  is  situated  in  the  southwest  quarter  of  section  33,  township  11, 
range  4,  just  below  the  summit  of  the  bluff  ridge,  on  its  south  side,  on  the 
breaks  of  Cedar  creek.  In  that  vicinity  the  coal  seam  has  been  discovered  at 
various  points.  The  town,  and  also  the  mill,  three-quarters  of  a  mile  farther 
west,  near  the  middle  of  the  south  half  of  section  32,  are  both  situated  just  on 
the  uppermost  ledges  of  the  lower  Conglomerate.     Descending  thence  about 
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112  feet,  we  reach  the  point  where  the  town  branch  and  mill  branch  unite. 
These  upper  112  feet  of  the  lower  Conglomerate  are  there  all  quartzose,  partly 
quite  pure,  partly  slightly  tinged  with  iron.  Most  of  the  rock  consists  of  fine 
limpid  grains  of  quartz^  with  rounded  edges,  which  are  scarcely  cemented 
together,  so  that  the  stone  is  friable  underneath  a  thin  outer  shell,  hardened 
by  the  atmospheric  agencies.  It  forms  partly  massive  layers,  partly  heavy 
ledges  with  false  stratification  and  ferruginous  seams,  partly  thin,  even  ledges, 
a^d  partly  it  contains  more  iron  and  is  strongly  cemented  into  a  hard  rock. 
Few  of  the  strata  contain  quartzose  pebbles.  It  extends  at  least  a  mile  lower 
down  along  this  rapidly  descending  branch,  and  must  therefore  attain  a  very 
considerable  thickness.  The  horizon  of  the  town  and  of  the  mill  is  that  of  the 
coal  seam,  while  the  upper  Conglomerate  forms  the  higher  summits.  At  the 
town  the  coal  is  not  exposed,  and  has  never  been  dug  after,  but  it  is  known  to 
exist  at  several  points  near  the  mill.  A  few  rods  north  of  the  mill,  south  of 
the  center  of  section  32,  Mr.  Woodside  has  opened  it  and  found  it  only  covered 
with  a  few  feet  of  sand  and  gravel.  It  is  said  to  have  been  30  inches  thick, 
and  underlaid  with  shale.  To  judge  from  the  weathered  fragments  it  must 
have  been  of  good  quality,  but  it  appears  to  have  contained  more  sulphur  than 
is  desirable  for  the  use  of  blacksmiths.  Large  quantities  of  coal  might  here 
be  obtained  by  stripping  a  quarter  of  a  mile  farther  west,  up  the  branch,  near 
the  center  of  the  southwest  quarter  of  section  32.  Mr.  John  May  has  opened 
the  same  stratum.  It  is  there  24  inches  thick,  overlaid  with  8  feet  of  laminated 
blue  slate.  Fromi  the  bottom  of  the  coal  to  the  lower  sandstone  is  only  a  few 
feet.  Farther  on,  in  one  of  the  ravines  of  the  same  branch,  at  Mr.  Elisha 
Bushing's,  in  the  southeast  quarter  of  section  31,  coal  has  also  been  found,  and 
is  reported  as  18  inches  thick.  It  is  not  now  exposed.  Sandstone  crops  out 
a  short  distance  above  and  below  it.  It  is  situated  higher  than  the  before- 
mentioned  outcrops,  and  if  it  is  the  same  stratum,  as  I  have  good  reason  to 
believe,  the  dip  of  the  formation  must  here  be  locally  slightly  to  the  eastward. 
A  mile  north  of  the  mill,  across  the  main  ridge,  the  coal  was  again  discovered 
on  a  branch  of  Sugar  creek,  near  Mr.  Dean  Harper's  place,  in  the  southwest 
quarter  of  section  27,  township  11,  range  4  It  is  here  24  inches'^ thick.  The 
roof  consists  of  gray  argillaceous  shale  capped  with  sandstone.  The  strata 
below  the  coal  bed  are  not  exposed.  Nothing  was  seen  of  the  blue  slate.  If 
search  was  made  the  coal  would  be  discovered  all  around  these  hills.  Even  if 
it  was  not  of  the  very  best  quality,  it  would  make  a  valuable  fuel  for  all  ordi- 
nary heating  purposes,  especially  for  making  steam.  A  mile  and  a  half  farther 
north,  on  another  branch  of  Sugar  creek,  at  a  much  lower  level,  at  the  ford  on 
the  Reynoldsburg  and  Marion  road,  south  of  the  center  of  section  19,  I  saw 
in  the  bank  about  25  feet  of  bluish  shaly  slate,  capped  with  sandstone.  The 
general  configuration  of  the  formations  led  me  to  believe  that  this  might  be  the 
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slate  above  the  coal,  and  that  the  coal  would  perhaps  be  found  just  below  the 
water  level.     I  was  afterwards  assured  by  Mr.  Woodside,  of  Reynoldsburg, 
that  such  was  actually  the  case,  and  that  at  the  season  of  low  water  about  20 
bushels  of  coal  had  once  been  taken  out  there.     Still,  my  information  on  this 
subject  is  quite  vague,  and  I  can  only  state  what  I  heard.      Westward,  up  that 
branch,  the  sandstones  continue  prominently  exposed  in  the  hillsides.    Towards 
the  head  of  one  of  its  prongs,  in  the  southeast  quarter  of  section  24,  township  11, 
range  3,  near  Mr.  Casey's,  I  observed  a  heavy  outcrop  of  bluish  arenaceous 
slates,  capped  by  sandstones.     The  slates  are  penetrated  by  numerous  fissures, 
and  show  a  marked  dip  to  the  east  and  north.     Some  crystals  of  calcareous 
spar,  found  in  these  fissures,  have  given  rise  to  the  idea,  with  those  not 
acquainted  with  the  occurrence  of  mineral  veins,  that  there  was  a  mine  of  some 
valuable  metal,  probably  silver;  and  considerable  labor  has  been  expended  in 
digging  into  these  slates,  of  course  with  no  beneficial  result  whatever!     Not- 
withstanding the  dip  there  and  in  the  adjoining  sections  is  strong  to  the  north- 
eastward, still  I  hardly  consider  these  slates  as  identical  with  those  in  section 
19;  nor  can  I  tell  whether  the  argillaceous  slates  on  the  branch  near  the  middle 
of  the  north  half  of  section  17  are  those  which  accompany  the  coal,  although 
I  believe  they  are.     Farther  down  Sugar  creek  higher  sandstones  form  the 
banks  of  the  creek,  in  consequence  of  their  northern  dip,  especially  in  the  west 
part  of  section  6,  township  11,  range  4;  and  the  same  is  the  case  a  mile  farther 
west,  on  Maple  branch,  in  the  west  part  of  section  1,  township  11,  range  3. 
They  must  belong  to  the  upper  part  of  the  Conglomerate. 

The  uplands  cast  of  Sugar  creek^  in  the  northernmost  sections  of  the  county, 
are  all  underlaid  with  the  upper  Conglomerate,  and  coal  has  been  observed 
there  at  several  points.  There  have  been  some  doubts  in  my  mind  whether 
this  coal  was  the  same  stratum  as  the  one  at  Keynoldsburg,  at  the  junction 
between  the  upper  and  lower  Conglomerate,  or  a  higher  stratum  intercalated  in 
the  upper  part  of  the  sandstone.  It  is  found  on  ravines  and  creeks  considera- 
bly below  the  level  of  the  ridge,  which  is  itself  not  high  in  this  vicinity;  and 
a  slight  undulation  only  of  the  strata  would  be  sufficient  to  account  for  its  being 
the  lower  one.  I  found  it  thus  on  u  branch  in  the  southeast  quarter  of  section 
5,  accompanied  by  gray  slaty  shale;  but  it  was  not  sufficiently  exposed  here  to 
learn  more  about  it.  Near  Mr.  Elijah  Henderson's,  in  the  northwest  quarter 
of  section  4,  it  was  again  observed  in  a  ravine,  hardly  more  than  14  inches 
thick,  but  of  very  fair  quality.  The  roof  consists  of  bluish-gray  indurated 
argillaceous  shales,  of  which  5  feet  are  exposed;  and  20  feet  above  the  coal 
follows  a  prominent  ledge  of  sandstone.  I  could  not  see  the  strata  next  below 
the  coal,  but  I  noticed  more  sandstones  a  little  farther  down.  The  stratifica- 
tion at  this  point  is  irregular;  the  strata  are  bent.  It  can  not  surprise  us, 
therefore,  to  find  a  different  condition  in  the  next  ravine,  only  a  few  rods  dis- 
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tant.  There  we  have  again  the  lower  sandstone,  then  light  colored  plastic  clay, 
gray  indarated  shale,  then  the  coal  capped  with  slaty  shale.  The  thickness  of 
the  coal  is,  however,  greater,  although  variable  within  the  space  of  a  few  feet. 
At  one  point  I  observed  18  inches  of  good  coal,  overlaid  with  12  inches  of 
very  slaty  coal;  at  another,  from  12  to  24  inches  of  shale  were  intercalated 
between  the  lower  coal  and  a  few  inches  of  upper  coal ;  at  a  third  place,  close 
by,  the  coal  was  from  4  to  5  feet  thick  and  apparently  of  fair  quality,  but  not 
well  exposed,  and  perhaps  slaty.  Blacksmiths  have  thus  far  confined  them- 
selves to  the  coal  of  the  14  inch  point,  although  it  contains  some  lumps  of 
sulphuret  of  iron. 

On  Pond  creek,  a  little  over  a  mile  farther  southeast,  I  noticed  the  same  coal 
seam  first  on  the  east  side  of  the  northeast  quarter  of  section  9.  It  is  there 
only  from  6  to  8  inches  thick,  directly  overlaid  with  a  heavy  ledge  of  sandrock, 
and  rests  en  gray  argillaceous  shales,  underneath  which  more  sandstone  follows. 
Farther  down  the  creek  the  thi<;kness  of  the  shales  evidently  expands.  Near 
the  northwest  corner  of  section  10  the  bank  of  the  creek  consists,  to  a  height 
of  10  feet,  of  argillaceous  laminated  slate  and  shale,  which  is  capped  by  shaly 
sandstone.  The  coal  is  h«re  apparently  underneath  the  water  level.  A  short 
distance  farther  down,  at  Mr.  W.  Phillips',  in  the  southwest  quarter  of  section 
3,  coal  has  been  dug  up  in  a  ravine  a  few  rods  distant  from  and  a  few  feet 
elevated  above  the  creek.  It  is  only  covered  with  soil,  and  large  quantities 
might  be  obtained  by  stripping.  The  thickness  of  the  stratum  is  variable.  In 
one  hole  it  was  found  as  much  as  4  feet  thick,  and  it  may  be  still  thicker  where 
it  has  a  solid  roof.  Part  of  it  has  a  dense  texture,  but  the  lamination  can  be 
recognized  throughout;  another  portion  is  slaty,  and  streaks  of  slate  are  found 
between  the  coal.  It  is  evidently  the  same  bed  as  the  one  at  Ilenderson's,  and 
it  appears  that  wherever  it  increases  in  thickness  slate  becomes  mixed  into  the 
coal.  It  is  also  said  to  have  contained  large  lumps  of  sulphuret  of  iron.  A 
quarter  of  a  mile  farther  down  Pond  creek  I  observed  the  lower  sandstone  at 
the  water's  edge,  and  above  it  the  argillaceous  strata  which  contain  the  coal. 
The  latter  was  not  exposed  at  the  time  of  my  visit,  but  had  been  opened  some 
years  before,  and  was  reported  to  have  been  found  18  inches  thick.  The  slope 
is  there  steep  and  rather  high,  and  partly  underlaid  with  shaly,  laminated  and 
thinly  stratified  sandstone.  The  prominent  ledges  of  sandstone  arc  many  feet 
higher,  above  this  coal  seam,  than  at  Mr.  Henderson's.  Only  a  few  feet  below 
these  ledges  I  observed  a  considerable  thickness  of  arenaceous  slate,  then  some 
feet  of  argillaceous  bluish  and  gray  slates,  and  underneath  them  a  thin  streak 
of  coal,  not  more  than  a  few  inches  thick.  The  distance  between  the  two  coal 
seams  is  probably  50  feet.  Here  the  sandstones  corresponding  to  those  at 
Henderson's  are  either  hidden  under  the  slope  or  else  the  slaty  division  is  here 
far  more  developed.     I  understood  that  some  traces  of  the  coal  had  also  been 
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discovered  a  mile  farther  soutbeaat,  in  the  hills  on  Little  Saline,  but  I  could 
not  obtain  satisfactory  information  in  relation  to  it.  Nothing  else  is  known  of 
coal  in  the  northeast  corner  of  the  county.  The  ridges  in  section  one  are  still 
composed  of  the  upper  part  of  the  sandstone. 

On  Little  Saline  creek,  about  half  a  mile  from  the  Pope  county  line,  in  the 
southeast  quarter  of  section  12,  township  11,  range  4,  we  find  the  lower  part 
of  this  sandstone  dipping  underneath  the  water  level  to  the  eastward.  Higher 
up  it  forms  the  foot  of  the  hills,  while  the  higher  beds  form  their  summits.  I 
traveled  southward  up  Clifly  branch  of  Little  Saline,  along  which  this  same 
relative  position  of  the  strata  prevails.  The  lower  part  of  the  sandstone  forms 
nearly  continuous  cliffs  along  it  through  the  southwest  quarter  of  section  12, 
west  of  section  13  and  west  of  section  24  ;  then  the  cliffs  are  more  scattering, 
and  the  increased  fall  of  the  creek  brings  us  finally  up  to  the  upper  sandstone, 
which  I  traced  far  to  northward  on  the  east  side  of  the  creek,  and  which  here, 
also,  contains  much  brown  hydrous  oxyd  of  iron.  The  coal  has  thus  far  not 
been  discovered  on  Clifty  branch,  nor  has  any  search  been  made  for  it.  I 
suppose  it  could  be  found  by  digging  down  to  the  strata  which  separate  the 
upper  and  lower  sandstones.  Not  far  from  the  head  of  the  creek,  near  the 
southwest  corner  of  section  25,  I  observed  some  ledges  of  sandstone  in  the  bank 
which  evidently  belong  to  the  lower  division.  In  the  breaks  above  there,  in 
the  southeast  quarter  of  section  26,  I  noticed,  above  this  sandstone,  blue  slate 
and  some  thinly  stratified  shaly  sandstone;  and  higher  up  still  more  slate,  capped 
by  heavy  ledges  of  upper  sandstone.  It  seems  that  these  slates  are  those  sepa- 
rating the  two  principal  divisions  of  the  Conglomerate,  and  that  the  Reynolds- 
burg  coal,  if  it  continues  eastward,  might  be  found  here  by  denuding  a  few  feet 
of  the  slope  where  it  is  covered  with  soil  and  rubbish. 

Thence  southeastward,  beyond  a  narrow  intervening  ridge,  I  struck  a  branch 
of  Cedar  creek,  and  found  on  its  banks  heavy  cliffs  of  sandstone,  which  continue 
up  and  down  the  creek,  especially  downward,  and  exhibit  a  strong  dip  to  north- 
ward. Near  the  middle  of  the  southeast  quarter  of  section  35  this  lower  sand- 
stone is  exposed  on  the  creek  with  an  uninterrupted  thickness  of  140  feet,  and 
it  reaches  much  farther  down  the  creek,  where  lower  strata  of  this  formation 
rise  to  the  surface  one  after  the  other.  Near  the  head  of  the  middle  branch  of 
Cedar  creek,  in  the  northward  quarter  (?)  of  section  27,  I  observed  an  outcrop 
of  gray  and  bluish  shales,  which  apparently  correspond  to  a  portion  of  the 
beforementioned  slate  formation,  and  are  half-way  between  them  and  the 
Reynoldsburg  coal.  No  traces  of  the  coal  were,  however,  discovered  at  this 
point. 

The  lower  Conglomerate  extends  considerably  farther  south  over  the  roughly 
broken  ridge  into  township  12,  east  and  west  of  Cedar  creek,  but  the  coal  and 
upper  sandstone  are  not  supposed  to  extend  far  in  that  direction  beyond  the 
town  line. 
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Economical  Geology. 

Coal. — Coal  has  been  observed  in  Johnson  county  in  the  Chester  group  and 
in  the  Conglomerate,  but  the  regular  Coal  Measures  do  not  extend  quite  bo  far 
south.  In  the  Chester  group  it  is  confined  to  a  few  thin  streaks,  the  thickest 
of  which  has  at  one  single  point  been  found  to  reach  a  thickness  of  6  inches. 
This  coal  has  only  a  scientific  interest  inasmuch  as  it  shows  that  the  conditions 
under  which  coal  could  be  formed,  began  to  exist  during  the  Chester  era,  before 
the  Coal  Measure  period ;  but  these  seams  of  coal  cannot  be  presumed  to  have 
any  where  attained  a  sufficient  thickness  for  being  worked. 

The  conditions  in  the  Conglomerate,  which  succeeded  the  Chester  era,  were 
more  favorable  to  the  development  of  stone  coal,  and  we  find  one  coal  seam  at 
the  junction  of  the  lower  and  upper  divisions  of  this  formation  in  Johnson 
county,  and  perhaps  a  second  one  higher  up  in  the  upper  beds.  This  coal  does 
not  differ  materially  from  the  coal  of  the  Coal  Measures,  but  it  is  mostly  thin, 
varying  between  12  and  24  inches  in  thickness,  and  where  it  increases  to  4  feet 
or  more,  this  increase  appears  to  be  partly  due  to  an  admixture  of  shales,  which 
impairs  the  quality  of  the  coal.  It  is,  nevertheless,  of  considerable  local 
importance,  because  in  this  broken  country  it  can  be  worked  by  stripping  along 
its  outcrops,  which  might  undoubtedly  be  traced  round  most  of  the  hills  in  the 
northwestern  part  of  the  county,  especially  in  township  11,  range  4,  and  in 
township  11,  range  3.  The  coal  is  bituminous  but  not  strongly;  its  quality 
appears  to  be  fair  in  general,  only  it  contains,  in  places,  considerable  sulphur 
in  connection  with  iron,  which  makes  it  necessary  to  pick  the  coal  well. 

In  the  foregoing  pages  I  have  described  all  the  points  where  any  signs  of 
the  coal  have  been  discovered  in  the  Conglomerate.  I  will  therefore  confine 
myself  here  to  enumerate  them  again  in  a  tabular  form. 

Outcrops  of  Coal  in  the  Conglomerate  of  Johnson  county. 


1  Wood8lde*8 

2  John  May*8 

3  E.  Bashing's 

4  Dean  iJarpcr*B 

6  BlUah  Henderson's. 
0  Blljah  Hender8on*a. 
7 


8 
9 
10 
11 
IS 
13 
14 
15 
16 


11 
11 
11 
II 
11 
11 

Ill 

W.  Phillips* ill 

'u 

11 
11 
11 
11 
11 
11 


Whitehead's. 
Campbeirs... 


o 


82 
82 


Qoarter. 


8.  of  sentre. 
8.  W 


4 

4 

4  31  N.  W.  of  S.  E.... 

4  29  8.  W.  of  8.  W... 

4    4  N.  of  N.  W 

4    4IN.  ofN.  W 

4    5,8.  E.  of  8.  E..... 

4    9JB.  of  N.  E 

4    3.8.  W.  of  8.  W...i 

4    8,8.  B.  of  8.  W 

4    SICentreof  8.  W... 

4  111N.  W.  <r) 

8  16  E.  of  N.  B 

sllGlMiddleof  N.line 

8,32,8. W 

•2'  2iOentre 


Thlcknesfi 

of  the  coal. 

Inches. 


80 
24 
18 
24 
14 
80  to  GO 

? 

C  to  8 

48 

18? 

Thin 

f 

12 
? 

16 
Thin 


Remarks. 


Near  Beyn*ldsbarg  Mills. 


At  thd  head  of  8agar  Creek. 

>  Different  oatcrops  of  the  same  bed. 

Branch  of  Sagar  Creek. 

On  Pond  Creek. 
It    it         tt 

On  Pond  Creek,  the  same  as  No.  9,  50 
feet  above  No.  10. 

ear  little  Saline  creek. 
On  Wagon  creek. 
Branch  of  Wagon  creek. 


i 


:On  Cliffy  branch  of  Saline. 


Outcrops  of  shales  or  slates,  supposed  to  be  those  which  accompany  the  coal, 
were  farther  found  at  the  following  points :  In  the  southeast  quarter  of  section 
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26,  the  northwest  quarter  of  section  27,  middle  of  the  north  part  of  section  17, 
south  of  the  centre  of  section  19,  township  11,  range  4,  northeast  quarter  of 
the  southwest  quarter  of  section  14,  township  11,  range  3,  and  at  other  places. 

Minerals, — Ores  of  the  valuable  metals  are  not  found  in  Johnson  county, 
with  the  exception  of  the  brown  hematite  iron  ore,  the  hydrous  oxyd  of  iron. 
This  is  distributed  in  small  quantities  through  many  of  the  sandstones,  and  is 
present  in  considerable  quantity  in  the  Upper  Conglomerate.  It  does  not 
appear  to  form  any  regular  veins  or  strata,  but  it  is  mixed  in  smaller  or  larger 
quantity  into  the  sandstone.  Thus  we  find  all  degrees  of  transition,  between 
a  slightly  ferruginous  sandstone,  an  iron  ore  mixed  with  some  sand,  and  a  pure 
iron  ore.  No  excavations  have  ever  been  made  to  ascertain  the  quantity  of 
the  iron  ore  in  any  one  place.  I  think  it  doubtful  whether  it  occurs  any  where 
in  sufficient  quantity,  and  of  sufficient  purity,  to  warrant  the  erection  of  smelt- 
ing works.  The  sand*  with  which  it  is  so  profusely  mixed  is  a  very  undesirable 
admixture,  because  it  is  apt,  under  the  influence  of  a  smelting  heat,  to  enter 
into  chemical  combination  with  the  iron,  and  to  form  slag  with  it.  It  takes  a 
high  heat  and  a  large. quantity  of  lime,  as  flux,  to  prevent  this.  The  following 
localities  are  amongst  those  at  which  the  iron  ore  has  been  observed  most  pro- 
fusely :  Two  miles  northwest  of  Reynoldsburg,  between  the  forks  of  Sugar 
creek,  on  the  northeast  quarter  of  section  30,  and  farther  northwest  near  the 
range  line  west  of  section  19,  township  11,  range  4;  also  near  Clifty  branch  of 
Little  Saline,  in  the  northwest  quarter  of  section  13,  township  11,  range  4, 
and  thence  southeastward.  One  of  the  richest  localities  is  just  beyond  the 
county  line  in  Pope  county,  in  the  northwest  corner  of  section  30,  township 
11,  range  5,  at  the  southern  edge  of  the  crest  of  the  main  dividing  ridge. 

Saltpetre  has  in  former  years  been  obtained  in  small  quantities  from  under 
some  overhanging  cliffs  of  Conglomerate  sandstone.  But  the  small  quantity 
which  can  thus  be  obtained,  and  the  present  low  price  of  the  article,  prevents 
its  exploration  being  any  longer  remunerative. 

Mineral  Springs. — The  only  mineral  springs^  at  present  known  in  Johnson 
county,  are  springs  containing  sulphate  of  iron,  copperas  springs,  not  sulphur 
springs,  as  they  are  also  sometimes  erroneously  called,  which  name  is  generally 
used  for  springs  containing  sulphureted  hydrogen.  Weak  springs  of  this  kind 
are  very  numerous  and  ooze  out  of  nearly  every  layer  of  shales  in  the  Conglom- 
erate. The  two  most  noted  ones  are,  the  one  northeast  of  Reynoldsburg  on  a 
branch  of  Cedar  creek,  in  the  northwest  quarter  of  section  34,  township  11, 
range  4,  and  the  other  half  a  mile  west  of  the  Pope  county  line,  south  of  the 
center  of  section  12,  township  12,  range  4,  on  a  small  branch  of  Little  Bay 
creek.  This  latter  spring  used  to  be  a  noted  watering  place  in  former  times, 
when  the  country  was  thinly  settled.  People  congregated  there  from  far  and 
near,  lived  there  in  log  houses,  the  remains  of  which  may  still  be  seen,  or 


406  GEOLOGY  OF   ILLINOIS. 

camped  around,  drank  the  water,  and  amused  themselves  with  hunting,  horse- 
racing,  gambling,  dancing,  and  in  having  a  good  time  in  general.  Sulphate  of 
iron  appears  to  be  its  principal,  and  perhaps  only,  mineral  constituent,  and  its 
hygienic  properties  are,  therefore,  of  at  least  doubtful  value.  As  a  cure  for 
intermittent  fever  people  sometimes  drink  as  much  of  it  as  they  can  possibly 
swallow  during  an  hour,  and  then  exercise  violently  in  order  to  produce  perspi- 
ration. This  treatment  might,  however,  be  modified  advantageously  by  substi- 
tuting an  artificial  compound  instead  of  the  spring  water.  Its  continued  use 
exercises  an  unfavorable  influence  upon  the  digestive  organs,  while  the  favora- 
ble effect  of  the  iron  upon  the  system  would  be  far  better  produced  by  some 
other  combination  of  it. 

Building  Materials. — Johnson  county  is  rich  in  the  ordinary  materials  for 
building.  Sandstone  may  be  obtained  at  numerous  points  from  the  sandstones 
composing  the  eighth,  sixth,  fourth  and  second  divisions  of  the  Chester  series, 
and  the  Conglomerate.  The  sixth  Chester  division  contains  fine  even  slabs  of 
sandstone,  which  were  especially  noticed  in  the  centre  of  section  10,  township  13, 
range  2 ;  in  the  southwest  quarter  of  section  16,  and  the  northeast  quarter  of 
section  18,  township  13,  range  3;  south  of  the  centre  of  section  33,  township 
13,  range  4;  and  in  the  west  part  of  section  8.  township  13,  range  4.  The 
fourth  Chester  division  contains  similar  slabs  in  the  southeast  quarter  of 
section  31,  township  12,  range  2;  and  a  very  superior  sandstone  for  stone 
cutter's  work,  on  Bay  river,  near  the  southwest  corner  of  section  3,  township 
13,  range  4.  The  sandstone  No.  2  contains  mostly  only  rocks  for  ordinary 
walls,  and  the  Conglomerate,  although  most  of  it  is  not  fit  for  building  purposes, 
contains  good  quarries  at  various  points ;  for  example,  near  the  Vienna  and 
Marion  road,  in  the  southwest  quarter  of  section  3,  and  in  the  southeast  quarter 
of  section  29,  township  12,  range  3;  in  section  4,  township  12,  range  3;  in 
the  northeast  quarter  of  section  1,  township  11,  range  3,  and  at  other  places. 

Limestones  of  good  quality,  as  building  rock,  may  also  be  obtained  in  the  St. 
Louis  and  Chester  groups.  It  may  also  be  burnt  into  lime  at  numerous  points, 
although  much  of  it  is  too  siliceous  and  too  full  of  other  impurities  for  this 
purpose. 

Sand,  for  making  mortar,  is  of  common  occurrence,  and  clay  for  brick  may 
be  dug  up  nearly  every  where. 

Agricidture. 

In  the  preceding  pages  I  have  discussed  the  general  surface-configuration  of 
the  county.  I  will  add  some  more  details,  especially  in  relation  to  the  width 
of  the  creek  bottoms  and  the  growth  of  timber.  I  have  already  stated  that  in 
the  northern  part  of  the  county,  in  the  district  occupied  by  the  Conglomerate, 
the  country  is  very  roughly  broken;  that  the  creeks  run  there  through  rocky 
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chasms,  and  have  seldom  any  arable  bottom  lands;  that  the  hillsides  are  mostly 
steep  and  rocky  and  frequently  exhibit  prominent  cliffs,  but  that  the  ridges, 
where  they  are  of  sufficient  width,  make  fine  farms.  On  Wagon  creek,  Maple 
branch,  Sugar  creek  and  Pond  creek  there  are  some  bottom  lands  near  the 
county  line,  mostly  in  detached  patches.  On  them  I  find  much  white  oak 
(^Qucrcus  alha),  swamp  white  oak  ((?.  bicolor),  scarlet  oak  {Q.  coccined),  a  few 
laurel  oak  ((?.  wibricand),  and  pin  oak  (water  oak,  Q.  palhutris)-,  also,  sugar 
maple  (^Acer  saccharinuni),  white  walnut  {fluglans  rtnered),  black  walnut  {J, 
nigra) J  elm  (Ulmus  spcf)  mulberry  {Moms  nthrd),  scaly  bark  hickory  (^Carya 
alha)^  pignut  hickory  ((7.  glabra^)  a  few  yellow  poplar  (Linodendro7i  tulipifem)^ 
redbud  (^Cercis  Camulemis)^  box  elder  (^Negundo  aceroufcA),  sycamore  (Platanus 
occideiUalis),  then  pawpaw  {A»mina  triloba) j  hazel  (Corahs  Americana),  and 
other  smaller  trees;  but  at  some  points,  also,  where  sanditones  form  the  bank 
of  the  creek,  with  scarcely  any  soil  upon  them,  the  red  birch  (Befuia  nigra.) 

Higher  up  on  these  and  on  the  other  creeks  of  the  Conglomerate  district  the 
bottoms  are  generally  not  more  than  a  few  yards  wide  and  overflow  after  every 
heavy  shower.  We  find  there  principally  the  various  oaks,  some  walnut,  sugar 
maple,  some  yellow  poplar,  but  only  very  few  beech.  On  the  branches  running 
southward,  which  have  else  the  same  character,  I  observed,  before  they  reached 
the  Chester  formation,  more  beech  (Fagus/erntginea),  maple  (Acer  daaycarpum) 
and  sweet  gum  (Liquidamber  styracijlua),  with  the  oak  timber. 

On  the  ridges  of  the  Conglomerate  formation  the  principal  timber  is  a  fine 
growth  of  white  oak,  with  black  oak  (Quercus  finctoria),  black  gum  (Nyssa 
niidtiflora),  barren  hickory  (Can/a  tomentom),  pignut,  some  scalybark  hickory, 
sassafras,  hazel,  etc.  Where  the  soil  is  shallow  and  the  ridges  very  dry,  the 
growth  becomes  more  stunted,  and  post  oak  (Q.  obhmhba)  and  black-jack  (Q. 
nigra)  make  their  appearance,  and  also  the  winged  elm  {r/m  us  alata.)  On 
bald  sandstone  bluffs,  of  the  Conglomerate  and  of  the  Chester  sandstones  only 
the  red  cedar  {Juniperiis  Virginiana)  will  thrive.  Towards  the  north  line  of 
the  county  the  growth  on  the  ridges  begins  to  change  somewhat  and  to  become 
more  similar  to  that  of  the  lower  Coal  Measures.  The  white  oak  becomes 
smaller;  post  oak  becomes  plenty.  Besides,  there  is  especially  black  oak,  bar- 
ren Spanish  oak  (Q.  falcata- triloba) ^  some  black-jack,  barren  hickory,  some 
laurel  oak,  and  water  oak,  hazel,  sassafras,  sumac,  etc. 

On  the  ridges  which  are  directly  underlaid  with  Chester  sandstones,  the 
growth  of  timber  is  nearly  the  same  as  on  the  Conglomerate.  It  consists  prin- 
cipally of  white  oak,  black  oak,  some  barren  Spanish  oak,  scarlet  oak,  black 
gum,  barren  hickory  and  pignut  hickory,  either  of  which  trees  is  more  or  less 
frequent,  according  to  local  circumstances.  At  very  dry  points  we  find  the 
winged  elm;  but  the  post  oak  and  laurel  oak  were  observed  only  at  a  few 
localities.     Where  shales  and  limestones  have  participated  in  the  formation  of 
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the  soils,  the  growth  of  timber  is  more  luxuriant,  and  with  abundant  white 
and  scarlet  oak,  and  some  others  of  the  above  named  trees,  are  profusely  mixed 
the  sugar  maple,  black  walnut,  scalybark  hickory,  yellow  poplar,  sweet  gum, 
and  others. 

The  timber  of  the  creek  bottoms  in  the  district  of  the  Chester  formation, 
above  the  points  where  they  begin  to  form  wet  low  bottoms  with  cypress 
growth,  and  lower  down,  at  such  points  where  the  bottoms  are  not  swampy, 
consists  mainly  of  the  swamp  white  oak  and  the  sugar  maple,  together  with 
white  oak,  a  few  burr  oak,  sweet  gum,  elm,  ash,  walnut,  scalybark  and  other 
hickories,  and  maple. 

In  those  creek  bottoms,  including  the  Cache  river  bottom  along  the  lower 
course  of  that  river,  which  are  swampy  during  the  larger  part  of  the  year,  the 
growth  consists  prevailingly  of  the  bald  cypress  (^Taxodium  distichum)  and 
tupelo  gum  {Nyssa  uniflora)^  at  the  lowest  points ;  then  of  sweet  gum,  whito 
ash  {Fraxinus  Americana),  hornbeam  {Carpinus  Americana),  sycamore,  locust, 
slippery  elm  (Ulmxis  flava),  maple,  water  oak,  swamp  white  oak,  Spanish  oak, 
shell-bark  hickory  and  bottom  hickory  (a  variety  of  the  barren  hickory, 
C,  t(ymentora  var).  On  the  higher  ground  around  the  foot  of  the  hills  at  the 
edge  of  the  bottom,  we  find  there  principally  white  oak,  red  oak,  yellow  poplar, 
black  and  white  walnut,  black  gum,  sugar  maple,  pignut  hickory,  besides  red 
bud  (Cercis  Canadensis),  paw-paw  {Asmina  triloba),  sassafras,  hazel,  etc.  The 
whole  is  densely  interwoven  with  cane,  where  the  latter  has  not  been  destroyed 
by  cattle. 

In  relation  to  the  bottom  lands  along  the  different  creeks  I  have  further  to 
state  that  the  bottom  of  Lick  creek  varies  from  a  quarter  to  half  a  mile  in 
width  in  Johnson  county.  On  Cache  river  we  find  the  first  cypress  swamp  just 
west  of  the  Union  county  line,  but  then  the  bottom  is  again  higher  and  dryer, 
and  its  width,  which  is  quite  variable,  may  average  half  a  mile  through  town- 
ship 12.  In  the  north  part  of  section  4,  township  13,  range  2,  it  has  scarcely 
any  bottom;  in  section  9  it  connects  with  an  extensive  cypress  swamp.  Through 
the  south  part  of  section  11,  sections  15  and  14,  and  the  north  part  of  section 
23,  the  bottom  contains  much  cypress  timber,  is  fully  a  mile  wide,  and  spreads 
even  farther  into  branch  bottoms.  In  the  north  part  of  section  23  it  connects 
again  with  extensive  ponds,  which  reach  thence  several  miles  to  the  west  and 
southward.  In  the  west  part  of  section  24  the  bottom  is  once  more  narrow, 
and  ledges  of  sandstone  form  the  bed  of  the  stream,  which  is  here  clear  and 
runs  swiftly.  Below  this  point  it  is  more  stagnant,  with  brown-colored  water, 
and  full  of  drifted  logs.  The  bottom  lands  then  average  three  quarters  of  a 
mile  to  near  the  mouth  of  Dutchman  creek,  when  they  spread  out  to  nearly 
two  miles ;  and  at  the  Massac  county  line  Cache  river  enters  the  main  swamp 
region,  which  at  numerous  points  measures  several  miles  in  width. 
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The  lower  two  miles  of  the  Dutchman  creek  bottom  are  very  wide,  but  then 
it  is  hemmed  in  by  bluffs  which  reduce  its  width  to  a  quarter  of  a  mile  at  an 
average.  Ifrom  the  mouth  of  Town  creek  upwards  it  is  again  considerably 
wider  for  some  miles,  in  places  over  a  mile  wide.  On  the  upper  course  of  the 
creek,  in  the  Chester  formation,  and  farther  upwards  in  the  Conglomerate,  there 
are  no  bottom  lands,  or  only  small  detached  and  mostly  overflowed,  patches. 
Town  creek  has  some  wide  bottoms  above  Vienna,  but  principally  finely  sloping 
low  side  hills,  up  to  the -point  where  it  leaves  the  Conglomerate  formation. 
Mack  creek,  after  it  leaves  the  Conglomerate,  soon  begins  to  form  considerable 
bottom  which,  thence  to  its  mouth,  averages  half  a  mile  in  width,  and  is  in 
places  a  mile  wide.  The  same  is  the  case  with  Cedar  creek  to  its  junction  with 
Mack  creek.  Thence  downward  its  bottom  unites  with  that  of  Bay  river. 
The  bottom  of  Little  Bay  creek  at  the  Pope  county  line,  is  a  quarter  of  a  mile 
wide,  and  has  low,  finely  sloping  uplands  adjoining  it.  It  soon  unites  with  Big 
Bay  river.  The  bottom  of  the  latter,  a  shqrt  distance  from  the  county  line, 
begins  to  form  wide,  low,  wet  bottoms,  and  cypress  swamps.  They  appear  to 
average  fully  one  mile,  and  are  in  some  places  two  miles  wide,  while  at  others 
they  are  much  narrower.  Near  the  southeast  corner  of  the  county  Bay  river 
enters  the  main  swamp  region. 

In  conclusion,  I  have  to  allude  to  a  small  but  interesting  body  of  land  at 
the  extreme  southern  end  of  the  county.  In  the  east  part  of  section  4  and 
in  section  3,  township  14,  range  2,  I  observed  an  extensive  body  of  post  oak 
timber  ur^der  very  unusual  circumstances,  at  the  edge  of  the  Cache  river  flats, 
and  only  a  few  feet  elevated  above  these  bottom  lands,  far  away  from  any  other 
post  oak  lands.  The  post  oak  thrives  best  on  the  white,  extremely  fine  arena- 
ceous soil  of  the  Coal  Measures  of  Southern  Illinois,  especially  in  flat  districts 
with  an  imperfect  surface  drainage,  and  also  on  the  flats  with  a  similar  soil, 
which  are  formed  by  the  fine  Tertiary  sands  near  the  Ohio,  in  Massac  county. 
At  the  above  named  point  we  find  a  similar  white,  extremely  fine,  siliceous  soil, 
over  a  nearly  level  area,  and  I  cannot  but  think  that  it  must  be  derived  from 
the  Tertiary  formations  which  underlie  the  uplands  south  of  Cache  river. 
Together  with  the  post  oak  we  find  here  some  white  oak,  black  oak,  etc.,  and 
at  lower  point  the  swamp  white  oak.  scaly  bark  hickory,  and  some  laurel  oak, 
locust,  etc. 
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PULASKI       COUNTY. 
BY   HENRY   ENGELMANN. 

Pulaski  county  is  bounded  on  the  south  by  the  Ohio  river,  on  the  west  by 
Alexander  county,  on  the  north  by  Union  and  Johnson  counties,  and  on  the 
east  by  Massac  county.  It  embraces  an  area  of  about  192  square  miles,  of 
which  nearly  115  arc  more  or  less  elevated  upland,  and  the  remainder  low 
alluvial  bottom  and  swamp  land,  mostly  situated  along  Cache  river.  All  of 
the  county  is  timbered,  the  bottom  lands  very  heavily. 

Surface  Gaii figuration. 

The  surface  configuration  and  growth  of  timber  are  by  no  means  uniform 
over  the  whole  county,  but  they  vary  considerably  with  the  geological  fonna- 
tions  and  with  the  proximity  of  the  main  water  courses — the  Ohio  and  Cache 
rivers.  A  new  feature,  not  found  in  the  counties  heretofore  described,  is  pre- 
sented by  the  yellow  loam  region  of  the  oak  barrens,  in  the  central  part  of  the 
county. 

The  Sub-carboniferous  limestone  formation  extends  into  the  northern  and 
northwestern  part  of  Pulaski  county,  and  forms  gently-sloping  low  hills,  with 
a  fertile  soil,  a  rich  arenaceous  loam.  These  hills  are  covered  with  heavy 
timber,  consisting  principally  of  white  oak,  black  oak,  pignut  hickory,  scaly- 
bark  hickory,  yellow  poplar,  black  gum,  black  walnut  and  dogwood.  They  slope 
off  to  southward  to  the  Cache  river  bottoms.  Cache  river  runs  from  east  to  west, 
through  the  northern  part  of  the  county,  before  it  turns  southward  at  its  west 
side.  Along  the  river  we  generally  find  a  wide,  wet  and  overflowed  bottom, 
and  it  forms  numerous  ponds,  sloughs  and  swamps.  Scatt<ired  through  this 
low  land  are  ridges  or  swells,  only  a  few  feet  higher,  but  above  the  overflow; 
and  north  and  south  of  the  main  bottom  there  are  other  ponds  and  swamps, 
generally  connected  with  the  river  by  a  depression  of  the  surface  and  often 
situated  below  the  flood  level.     The  back  water  from  the  Ohio  reaches  up  Cache 
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river  hardly  as  far  as  Ullin,  at  the  crossing  of  the  Illinois  Central  Eailroad, 
and  the  floods  ahove  are  more  immediately  caused  by  the  head  water  of  the 
stream  when  its  discharge  is  impeded  by  the  back  water.  The  bottoms  are 
heavily  timbered  throughout,  and  at  some  points  the  timber  attains  a  prodigious 
size.  It  consists,  in  low  places  on  the  river,  and  on  sloughs  and  in  ponds,  of 
the  swamp  cypress  and  tupelo  gum;  and  on  a  little  dryer  ground  sweet  gum, 
swamp  white  oak,  Spanish  oak,  red  oak,  white  oak,  yellow  poplar,  black  walnut, 
sugar  maple,  black  gum,  pignut  hickory,  scalybark  hickory,  a  few  pecan,  maple, 
white  ash,  elm,  dogwood,  pawpaw,  red  bud,  and  others.  The  branches  and 
small  streams  emptying  into  Cache  river  from  the  south  and  east  have  mostly 
wide  wet  bottoms,  in  which,  except  in  close  proximity  to  the  Cache  river  bot- 
toms, the  water  oak  and  the  swamp  white  oak  prevail,  together  with  sweet  gum, 
ash,  locust,  and  locally,  also,  burr  oak,  laurel  oak,  bitter  oak,  and  other  trees. 
The  bottom  ridges  have  a  growth  of  white  oak  and  yellow  poplar,  mixed  with 
other  trees  such  as  thrive  in  the  dryer  parts  of  the  bottom.     They  have  a  warm, 

« 

light,  sandy  soil  of  inexhaustible  richness,  but  the  principal  drawback  to  their 
more  extensive  cultivation  is  the  malaria  arising  from  the  adjoining  swamps 
and  the  difficulty  of  getting  pure  water.  The  extensive  lumbering  operations 
on  Cache  river  will  gradually  exercise  a  beneficial  influence  in  thinning  out  the 
heavy  timber  of  this  district. 

The  limestone  formation  extends  southward  beyond  Cache  river,  and  under- 
lays the  opposite  hills,  which  are  gqntly  sloping  and  heavily  timbered.  The 
growth  of  trees  is  similar  to  that  north  of  the  swamps,  consisting  of  white  oak, 
black  oak,  yellow  p.oplar,  hickory,  etc.,  but  thp.  mixture  of  the  soil  with  mate- 
rials from  the  adjoining  barren  region  is  manifested  by  the  presence  of  maple, 
sweet  gum,  and  some  other  trees  which  are  not  common  on  the  limestone  hills 
farther  north. 

The  main  body  of  the  upland  in  Pulaski  county,  between  Cache  and  Ohio 
rivers,  is  underlaid  with  Tertiary  strata,  and  maybe  designated  as  oak  barrens. 
They  consist  of  alternations  of  gently  sloping,  more  or  less  sharply  rolling  or 
broken  ridges.  Their  soil  is  a  yellow,  finely-arenaceous  loam,  and  reaches  to  a 
considerable  depth.  The  growth  in  the  central  portion,  and  extending  nearly 
through  the  whole  width  of  the  county,  is  characterized  by  an  abundance  of 
small,  brushy  bitter  oak,  an  upland  variety  of  the  Spanish  oak,  a  tree  which  is 
hardly  found  any  where  farther  north,  and  replaces  the  black  oak  and  black 
jack,  which  diminish  in  numbers  and  soon  disappear,  when  the  bitter  oak  begins 
to  prevail.  The  bitter  oak  usually  forms  a  dense  under  brush,  together  with 
an  abundance  of  hazel,  sassafras  and  sumack,  and  is  more  or  less  interspersed 
with  large  bitter  oak,  together  with  some  post  oak,  white  oak,  black  oak,  barren 
hickory,  pignut  hickory,  black  gum,  in  some  places  small  yellow  poplar,  in  others 
a  few  winged  elm;  at  some  points,  also,  with  the  laurel  oak  and  the  scalybark 
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hickory.  These  oak  harrens  are  sparingly  cultivated  at  present,  hut  are  sus- 
ceptible of  a  high  state  of  cultivation.  Their  soil  is  strong  and  has  all  the 
elements  of  fertility  in  a  considerable  degree. 

Near  the  western  edge  of  the  oak  barrens,  towards  Pulaski ,  the  species 
of  timber  remain  nearly  the  same,  but  white  oak  prevails  over  the  others,  and 
black  gum  and  yellow  poplar  are,  also,  more  numerous.  South  of  Boar  creek, 
west  and  southwest  of  Villa-ridge,  the  hills  extend  farther  west  close  on  to 
Cache  river.  Although  the  geological  formation  remains  unchanged  and  the 
yellow  loam  soil  continues,  the  timber  in  this  district  is  different;  hickories 
prevail,  with  walnut  and  sweet  gum,  and  the  barren  oak  has  all  but  disappeared. 
I  noticed,  on  the  hills  and  on  the  slopes  especially,  white  oak,  swamp  white 
oak,  blue  bark  oak,  a  variety  of  the  red  oak,  scaly-bark  hickory,  pignut  hickory, 
barren  hickory,  black  gum,  sweet  gum,  ash,  black  walnut,  white  walnut,  yellow 
poplar,  sugar  maple,  dogwood,  red  bud,  sassafras,  and  a  few  beech.  Farther 
east,  towards  the  Ohio  and  Caledonia,  this  forest  growth  continues,  gradually 
admitting  more  and  more  of  the  oak  barren  growth,  while  the  swamp  white  oak 
Js  not  found  any  more.  On  the  hills  and  ridges  near  the  Ohio,  above  Caledonia, 
the  barren  growth  is  found  to  a  considerable  extent;  still  the  white  oak  gener- 
ally prevails,  together  with  black  oak  and  hickories.  The  sweet  gum  is  con- 
fined there  to  the  foot  of  the  hills,  ^n  the  extreme  southeastern  corner  of  the 
county  the  limestone  formation  once  more  crops  out  at  the  base  of  the  river 
bluffs,  and  consequently  the  same  timber  is  found  there  which  covered  the 
slopes  south  of  the  swamps. 

The  extreme  southwest  corner  of  the  upland  consists  of  steep  rugged  hills, 
which  are  remarkable  for  being  covered  exclusively  with  beech  timber,  proba- 
bly in  consequence  of  their  geological  formation,  in  which  a  heavy  body  of 
imperfectly  cemented  flint-gravel  and  sand  appears  to  predominate.  The  beech 
timber  extends  on  the  slopes  of  the  bluff  hills  a  short  distance  east  of  the  Illi- 
nois Central  Railroad,  and  also  southward  into  the  bottom,  where  it  is  mainly 
mixed  with  white  oak,  yellow  poplar,  scaly-bark  hickory  and  sugar  maple. 

The  bottom  lands  on  the  lower  Ohio  river,  up  to  within  a  few  miles  of  Cale- 
donia, may  be  considered  as  belonging  to  the  Mississippi  bottom.  The  Ohio, 
farther  up  in  Pulaski  county,  has  generally  no  bottom,  or  only  a  narrow  strip. 
These  bottoms  are  subject  to  frequent  overflows,  and  can  not  be  cultivated. 
Their  principal  growth  is  willow,  pecan,  sycamore,  maple,  cotton  wood,  ash  and 
box  elder. 

Geological  Formations. 

In  the  northern  part  of  the  county  the  St.  Louis  limestone  is  largely  devel- 
oped. It  extends,  also,  south  of  the  Cache  river  swamps,  forming  a  narrow 
band  along  the  foot  of  the  uplands,  and  crops  out  once  more  near  the  head  of 
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the  Grand  Chain  Rapids,  on  the  bank  of  the  Ohio  river,  in  the  southeastern 
corner  of  the  county;  so  that  it  would  seem  as  if  these  strata  were  continuous 
all  underneath  the  eastern  part  of  the  county,  reaching  little  above  the  low 
water  level  of  the  Ohio  and  Cache  rivers,  and  covered  between  these  rivers  by 
the  Tertiary  strata  of  the  oak  barren  region.  Where  the  Cache  river  bluffs 
approach  Mill  creek,  north  of  Ullin,  these  limestones  rise  considerably,  and 
another  formation,  probably  the  Kinderhook  group,  appears  to  form  the  base  of 
the  bluffs;  but  it  has  nowhere  been  exposed  sufficiently  to  be  identified.  Ac 
one  other  point  only  have  I  observed  a  small  outcrop  of  an  older  formation.  On 
Boar  creek,  not  far  from  Cache  river,  north  of  west  of  Villa-ridge,  the  lower 
Devonian  or  Clear  creek  limestone  may  be  recognized,  nearly  concealed  by 
Tertiary  deposits.  It  forms  high  hills  in  Alexander  county  a  few  miles  west 
of  this  point,  and  where  now  the  bottom  lands  intervene  there  stretched  evi- 
dently, at  some  former  time,  a  barrier  of  Devonian  hills.  The  whole  of  the 
uplands  of  Pulaski  county,  south  of  Cache  river,  are  underlaid  with  the  contin- 
uation of  those  strata  which,  in  Alexander  county,  forms  the  southern  extremity 
of  the  Mississippi  river  bluffs.  They  appear  to  be  of  the  Tertiary  age,  and 
may  date  partly  from  a  still  later  period.  They  form  all  the  outcrops  at  the 
edge  of  the  uplands  east  of  the  Cache  river  below  Ullin,  the  bluffs  of  the  Ohio 
river  from  below  Caledonia  to  the  Massac  county  line,  and  underlay  the  oak 
barren  region  generally,  extending  to  and  beyond  the  eastern  boundary  line  of 
the  county.  The  geological  formations  of  Pulaski  county  are  therefore  the 
following,  in  descending  order : 

1.  The  Tertiaiy  formation,  which  consists  principally  of  clay  and  very  fine 
micaceous  sand,  together  with  coarser  sand  which  is  more  or  less  indurated, 
and  irregularly  permeated  and  cemented  with  oxyd  of  iron.  Then  there  are 
large  masses  of  rounded  siliceous  pebbles,  which  are  at  many  points  formed 
into  a  ferruginous  conglomerate,  popularly  called  cement  rock.  This  formation 
contains  traces  of  lignitic  coal,  which  are,  however,  of  no  practical  importance. 
The  aggregate  thickness  of  the  formation  is  estimated  at  from  200  to  300  feet; 
it  cuuld  not  be  determined  more  closely.  Some  of  these  strata  have  probably 
been  broken  up  and  re-deposited  at  a  later  period,  and  others  may  originally 
belong  to  a  later  epoch,  but  the  uniformity  of  the  material  made  it  impossible 
to  make  nicer  discriminations  of  their  age.  The  Tertiary  formation  overlies 
the  older  rocks  un conformably. 

2.  The  aSl  Louia  Limestone. — This  formation  in  Pulaski  county,  consists  of 
limestones  of  gray,  bluish  and  white  colors,  crystalline,  sub-crystalline,  or 
semi-crystalline,  and  partly  highly  •siliceous,  and  full  of  concretions  of  flint. 
The  thickness  of  this  formation  could  not  be  ascertained  because  the  outcrops 
are  far  apart,  and  none  of  them  exhibits  more  than  a  few  feet  of  strata.  The 
aggregate  thickness  must,  nevertheless,  be  considerable. 
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3.  Kinderhof)k  Grouj),  Black  Slate  and  Devonian  Limestone. — These  groups 
were  no  where  identified  in  this  county,  although  the  overlying  and  underlying 
heds  were  recognized,  and  their  outcrop  is  probably  now  hidden  by  the  overly- 
ing Quaternary  and  Tertiary  formations.  But  as  there  is  a  hiatus  of  several 
miles  in  extent  between  the  outcrop  of  St.  Louis  limestone  and  the  Lower 
Devonian  or  Clear  creek  limestone,  it  is  probable  that  it  was  originally  occu- 
pied by  these  groups.  If  these  Devonian  strata  extend  into  Pulaski  county, 
however,  they  have  either  been  so  far  destroyed  by  denudition  that  they  do  not 
reach  above  the  bottom  level,  or  else  they  are  entirely  covered  up  now  by 
Tertiary  and  Quaternary  deposits. 

4.  Clear  Creek  Limestone, — This  formation  crops  out  only  at  a  single  point,  in 
a  bluff  a  few  feet  wide  and  high  on  Boar  creek,  half  a  mile  east  of  Cache  river, 
in  the  east  part  of  section  30,  township  15,  range  1  west.  .  This  outcrop  con- 
sists of  some  thin  ledges  of  white  flint  rock,  with  partings  of  white  clay,  and 
might,  by  its  lithological  character  alone,  at  once  be  identified.  It  contains, 
however,  some  casts  of  fossils  of  this  formation.  It  will  not  be  necessary  to 
refer  to  it  again  in  the  following  pages. 

The  St.   Louis   Limestone. 

1  have  stated  before  that  the  most  prominent  exposures  of  this  period  corres- 
pond to  its  lowest  sub-division,  which  is  a  whitish  semi-crystalline  limestone, 
with  an  earthy  uneven  fracture,  relieved  by  numerous  crystalline  particles, 
partly  siliceous.  Wo  find  this  formation  in  the  Cache  river  bluffs  east  of  Mill 
creek,  and  on  the  south  side  of  Cache  river,  for  some  miles  east  and  southeast 
of  Ullin,  which  indicates  the  undisturbed  continuation  of  the  southeastern 
trend,  which  it  has  in  Union  county. 

A  mile  and  a  quarter  south  of  Wetaug,  a  short  distance  west  of  the  Illinois 
Central  Railroad,  in  the  northwest  corner  of  section  14,  township  14,  range  1 
west,  we  find  at  the  upper  edge  of  the  low  bluff  hills  an  outcrop  of  a  few  feet 
of  a  gray  crystalline,  apparently  magnesian  limestone,  in  heavy  layers  and  of  a 
uniform  texture,  full  of  indistinct  fossils.  These  appear  to  be  the  lowest  strata 
of  the  middle  division.  A  quarter  of  a  mile  farther  southwest  the  lower  beds 
crop  out  with  their  usual  characters.  They  have  been  quarried  extensively, 
and  are  a  superior  building  material.  The  white  rock  is  10  feet  thick,  under- 
laid with  as  many  more  feet  of  a  more  compact  gray  and  cherty  limestone, 
below  which  the  slope  is  15  feet  high  to  the  river  bottom.  Thence  southwest- 
ward  through  section  14,  the  white  limestone  forms  nearly  continuous  cliffs, 
with  an  exposed  thickness  of  from  25  to  30  feet,  rising  gradually  higher  above 
the  bottom.  On  the  southwest  quarter  of  section  14  (?),  it  appears  to  begin  at 
a  height  of  50  feet.  Towards  the  west  line  of  the  section  the  bluffs  are  lower, 
and  at  the  base  of  the  white  rock,  gray  and  cherty  ledges  are  exposed.     The 
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wet  character  of  the  creek  bottom  seems  to  be  caused  by  the  presence  of  the 
shales  of  the  Black  Slate  formation,  which,  however,  are  not  exposed.  Thence 
up  Mill  creek  we  find  no  outcrops  for  some  distance,  but  in  the  roughly  broken 
hills  the  gray  and  bluish  siliceous  limestones  of  the  middle  division  of  the  St. 
Louis  group  prevails.  I  noticed  them  especially  near  the  northeast  corner  of 
the  northwest  quarter  of  section  14,  ou  a  branch  not  far  from  Mill  creek,  in 
the  south  part  of  the  southeast  quarter  of  section  3,  and  at  other  points;  and 
towards  Wctaug  I  observed  several  sink-holes  which  are  evidently  connected 
with  this  formation.  The  big  spring  near  Wetaug  owes  its  origin  to  these 
sink-holes  and  subterranean  caverns  in  the  limestone. 

South  of  Cache  river  the  lower  beds  of  this  group  are  exposed  in  the  low 
bluff  bank  near  the  middle  of  the  west  half  of  section  19,  township  14,  range 
1  east,  and  has  been  found  at  various  points  in  digging  through  a  few  feet  of 
soil  for  about  three  quarters  of  a  mile  up  the  stream.  Again,  two  miles  farther . 
east,  in  the  north  part  of  section  28,  in  a  well  dug  on  the  low  upland,  limestone 
was  struck  at  a  depth  of  16  feet,  which  partly  resembles  these  lower  beds,  but 
is  a  little  more  bluish.  Above  it  loose  pieces  of  chert  were  found  which  are 
derived  from  the  higher  ledges  of  this  formation.  In  the  southwest  quarter  of 
the  adjoining  section  21,  more  limestone  was  struck  in  a  well.  That  too  was 
partly  close  textured,  cherty  and  blue,  partly  corresponded  to  the  lower  beds, 
so  that  it  appears  as  if  these  wells  were  at  the  junction  of  the  lower  and  middle 
sub-divisions  of  this  limestone  formation.  The  limestone  was  also  struck  near 
the  Cache  bridge  in  the  northeast  quarter  of  section  20. 

A  short  distance  below  the  outcrop  of  the  limestone  in  section  19,  near  the 
west  line  of  that  section,  slate  is  said  to  have  been  found  in  the  bank  of  Cache 
river.  It  was  covered  by  the  water  at  the  time  of  my  visit,  so  that  I  could  not 
ascertain  its  true  character ;  but  as  it  had  been  dug  into  some  years  ago  with 
the  expectation  of  finding  coal,  I  suppose  that  it  must  be  the  Black  slate  of  the 
Devonian  formation.  Farther  south  and  southwest  other  traces  of  limestone 
have  been. found;  a  sink-hole  in  the  southwest  quarter  of  section  30,  township 
14,  range  1  east;  then  the  rock  itself  in  a  well  on  the  low  upland  a  little  distance 
farther  west,  just  across  the  range  line  in  range  1  west;  and  lastly,  in  the 
southwest  quart^^r  of  section  25,  in  the  low  bluffs  at  the  edge  of  the  bottom, 
limestones  have  come  up  in  large  masses  with  the  roots  of  fallen  trees,  and  have 
near  by  been  found  in  solid  ledges  in  a  well.  All  these  rocks  are  gray,  siliceous, 
cherty  and  sub-crystalline.  I  hardly  think  that  they  can  correspond  to  the 
middle  division  of  the  St.  Louis  limestone,  but  rather  that  they  may  belong  to 
the  siliceous  limestone  below. 

The  middle  division  of  this  limestone  occupies  the  partly  broken  and  gently 
sloping  uplands  between  Mill  creek  and  Wetaug  north  of  the  bluff  hills ;  it 
forms  the  bluff  hills  themselves  between  Wetaug  and  Big  creek,  and  farther  oa 
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to  Cypress  creek,  and  can  be  traced  on  the  south  side  of  Cache  river,  to  and 
across  the  Massac  coantj  line,  although  it  is  little  exposed.  The  prominent 
bluffs  which  it  forms  on  the  opposite  side  of  the  Cache  bottoms  in  Johnson 
county,  have  been  described  in  the  report  on  that  county. 

I  have  mentioned  above  that  the  lowest  strata  of  this  division  are  found  in 
the  bluffs  a  short  distance  west  of  the  railroad,  a  mile  cast  of  it,  southeast  of 
Wetaug  in  the  west  part  of  section  7,  township  14,  range  1  east,  the  gray  and 
bluish  crystalline  or  sub-crystalline  and  siliceous  rocks  of  this  formation,  form 
a  considerable  outcrop  at  the  bottom's  edge,  and  crop  out  of  the  cultivated 
slope  farther  east.  We  then  find  them  again  in  the  banks  of  Big  creek,  in  the 
northwest  quarter  of  section  8,  southeast  corner  of  section  6,  and  near  the 
county  line  in  the  north  part  of  section  6.  The  only  outcrops  farther  east  are 
also  along  the  Cache  river  bluffs,  if  the  low  banks  at  the  edge  of  the  upland 
can  be  so  called.  The  first  and  most  prominent  one  is  near  the  east  line  of 
section  8,  where  some  rock  has  been  quarried,  although  it  is  cherty  and  of 
indifferent  quality.  Another  one  is  in  the  southwest  quarter  of  section  10,  and 
several  in  the  southwest  and  the  southeast  quarters  of  section  2.^  In  the  south 
part  of  the  northeast  quarter  of  section  2,  close  to  the  banks  of  Cypress  creek, 
I  observed  a  layer  of  gray,  siliceous,  fetid  limestone,  and  a  limestone  spring  ; 
but  close  by,  scarcely  lower  down,  a  soft-water  spring  and  fragments  of  a  hard 
sand  rock.  Should  this  sandstone  be  in  place,  capping  the  limestone,  it  must 
be  an  outlier  of  sandstone  No.  8,  or  No.  10,  of  the  Chester  series.  Possibly 
the  sandstone  might  be  an  outlier  of  the  Tertiary  formation.  A  mile  farther 
northeast,  in  Johnson  county,  the  St.  Louis  limestone  reaches  high  up  in  the 
hills. 

We  have  seen  that  the  lowest  ledges  of  the  middle  division  cap  this  limestone 
in  the  north  part  of  section  28  and  the  southwest  quarter  of  section  21,  town- 
ship 14,  range  1  east.  Thence  eastward  in  the  northwest  quarter  of  section  22, 
a  bluish-gray,  semi-crystalline,  silico-magnesian  fetid  limestone,  evidently  a 
member  of  the  middle  division,  crops  out  a  few  feet  thick  at  the  bank  of  a 
slough  of  Cache  river.  Two  miles  farther  east,  in  section  13,  the  bluff  hills 
rise  again  a  little  bolder,  and  fragments  of  similar  limestones  are  strewn  over 
their  slopes,  indicating  that  these  hills  are  formed  by  the  same  formation, 
which  is  also  exposed  at  the  edge  of  the  bottom  in  the  southwest  quarter  and 
in  the  northeast  quarter  of  the  adjoining  section  18,  township  14,  range  2  east. 
Thence  eastward  outcrops  are  entirely  wanting  on  the  south  side  of  Cache  river, 
but  in  a  well  on  a  low  hill,  near  the  center  of  section  24,  such  limestone  is  in 
place  at  the  bottom,  and  was  found  tumbling  higher  up,  which  proves  that  this 
formation  continues,  but  is  covered  up  by  superficial  deposits,  and  perhaps 
locally  removed  by  denudation.  Farther  on  in  Massac  county  it  is  again 
prominently  exposed,  and  it  also  reaches  the  surface  3j  miles  south  of  the  last 
named  point  on  the  banks  of  the  Ohio. 
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There  the  limestone  protrudes  along  the  gravelly  beach  in  detached  masses, 
extending  altogether  about  1}  miles  along  the  river,  from  a  quarter  of  a  mile 
west  of  the  Massac  line,  downward  through  the  north  part  of  section  12,  and 
near  the  south  line  of  section  2,  township  15,  range  2  east.  Its  highest 
exposures  reach  hardly  10  feet  above  low  water  mark,  and  it  is  therefore  during 
a  part  of  the  year  concealed  from  view.  The  statement  made  to  me  that  the 
bed  of  the  river  in  this  vicinity  also  consisted  of  this  limestone,  seems  to  be 
well  founded,  and  it  is  undoubtedly  this  rock  which  causes  the  shallows  and 
rapids  known  as  the  "  Grand  Chain ''  of  the  Ohio,  which  begin  near  the 
Massac  county  line,  and  extend  some  distance  down  the  river.  Of  course  only 
the  hardest  and  most  compact  ledges  have  withstood  the  eroding  power  of  the 
river,  and  the  exposed  masses  are  therefore  exceedingly  hard,  and  full  of  chert 
in  nodules  and  seams.  Fossils  arc  abundant,  especially  Bryozoa.  The  hills 
which  reach  close  to  the  river  bank  consist  of  Tertiary  deposits,  and  the  regular 
bluffs  near  the  limestones  exhibit  outcrops  of  Tertiary  strata  to  their  very  base. 
The  upper  division  of  this  limestone  has  not  been  recognized  in  this  county. 

The   TertUiry  and   Later  Formations. 

The  Tertiary  formation  has  been  described  above  in  general  terms.  A 
detailed  section  of  it  cannot  be  given,  because  the  exposures  are  scattered  far 
apart,  and  generally  not  high ;  and  because  the  details  of  the  formation  appear 
to  be  quite  variable.  The  principal  outcrops  were  observed  at  some  points  at 
the  cdsc  of  the  Cache  river  bottoms,  and  on  the  Ohio  river,  along  the  western 
and  southern  limits  of  the  uplands  composed  of  this  formation ;  by  describing 
them  its  character  will  be  best  exemplified. 

Two  miles  south  of  east  of  Ullin,  in  the  southwest  quarter  of  section  30, 
township  14,  range  1  east,  close  to  one  of  the  above  named  outcrops  of  lime- 
stone, I  noticed  fragments  of  the  ferruginous  conglomerate  of  flint  pebbles  and 
flint  gravel  in  such  quantity  on  the  side  of  a  hill,  that  I  can  entertain  no  doubt 
but  that  these  rocks  are  in  place  in  the  upper  part  of  this  hill.  Similar  masses 
were  observed  at  other  points  farther  south,  seldom  in  large  quantity,  however, 
mostly  at  a  sharp  point  or  turn  of  a  hill,  or  in  steep  breaks.  They  evidently 
underlie  the  higher  part  of  the  uplands,  of  which  more  proofs  will  be  given 
hereafter,  while  softer  strata,  which  disintegrate  more  easily,  form  the  base  of 
the  hills,  and  are  exposed  only  at  a  few  points.  Rocks  of  any  description  arc 
quite  scarce  in  this  district  on  the  surface  of  the  ground. 

In  the  side  of  the  bluff  close  .to  Pulaski  station,  near  the  centre  of  section  15, 
township  15,  range  1  west,  I  noticed  some  dark  gray  clay,  closely  resembling 
the  potter's  clay  of  Santa  Fe,  mixed  with  ferruginous  sand.  The  slope  is  strewn 
with  thin  shells  of  ferruginous  sandstone,  with  pieces  of  the  Conglomerate,  and 
with  pebbles,  associated  with  which  I  observed  pieces  of  brown  iron  ore  con- 
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taining  a  considerable  admixture  of  sand,  and  evidently  originating  from  a 
local  accumnlation  of  the  hydrous  oxyd  of  iron  in  a  part  of  the  sandstone. 
Digging  in  a  ravine  a  few  rods  farther  northeast,  the  gray  potters'  clay  was 
again  foand,  and  a  little  higher  up  the  white,  micaceous,  finely  grained,  shaly 
sand  or  silt,  which  is  so  characteristic  a  member  of  the  Tertiary  formation  of 
this  district.  A  streak  of  carbonaceous  matter,  an  impure  lignite,  hardly  an 
inch  thick,  was  also  observed  close  by,  and  in  the  south  half  of  the  same  section, 
a  fine  white  sand  has  been  dug  up  at  the  foot  of  the  bluffs,  which  is  useful  for 
building  purposes  and  resembles  the  Tertiary  sands  of  Santa  Fe  and  Caledonia. 
Small  outcrops  of  the  same  materials  occur  two  miles  farther  east,  in  the  lower 
part  of  a  ravine  in  the  northeast  quarter  of  section  13,  and  they  have  been 
found  also  in  several  wells. 

South  of  Boar  creek  the  uplands  extend  farther  west  close  on  to  Cache  river. 
In  the  ravines  we  find  occasionally  flint  gravel,  or  pieces  of  the  Conglomer- 
ate, and  on  the  creek  a  bank  of  arenaceous  shale,  in  the  southeast  quarter  of 
section  29,  township  15,  range  1  west,  and  a  bank  of  fine  brown  quartz  sand  in 
the  southwest  quarter  of  section  29.  At  the  outcrop  of  the  Clear  creek  lime- 
stone, in  the  cast  part  of  section  30,  the  latter  is  capped  by  the  white,  micaceous, 
laminated,  soft,  shaly  sandstone,  and  close  by  there  is  more  Tertiary  sand  and 
arenaceous  shale. 

Near  the  bend  of  Cache  river,  where  the  ferry  road  ascends  from  the  bottom, 
in  the  southeast  quarter  of  section  31,  township  15,  range  1  west,  several  feet 
of  the  dark  gray  clay  shale  are  exposed  in  the  lower  part  of  the  hill,  apparently 
the  same  as  the  Santa  Fe  clay,  intermixed  with  streaks  of  sand  and  shells  of 
fcrruj^inous  sandstone,  as  is  common  in  this  formation.  Underneath  it  the 
white,  niicaceous,  soft,  shaly  sandstone  could  here  be  Fcen  in  place.  Pieces  of 
the  ferruginous  conglomerate  of  flint  pebbles  and  of  hard  ferruginous  sand- 
stone were  then  noticed  loose  in  a  ravine  in  the  southwest  quarter  of  section  5. 
township  16,  range  1  west,  and  also  in  the  north  part  of  section  18,  and  at  a 
few  other  points,  but  no  rocks  are  found  in  place  any  where  over  these  hilis. 
Some  sink-holes  were  observed  on  the  hills  in  or  near  the  southeast  quarter  of 
section  7,  ('0  but  I  hardly  think  that  they  are  caused  by  underlying  limestones, 
which  is  the  almost  universal  origin  of  the  sink-holes  in  Illinois  and  adjoining 
States.  They  arc  situated  close  to  the  head  of  abruptly  descending  ravines  or 
breaks,  and  may  be  caused  by  the  washing  off  of  loose,  fine,  underlying  sand, 
another  portion  of  which,  perhaps  cemented  by  iron,  offered  more  resistance  to 
the  percolating  waters,  and  thus  remained  a  barrier  preventing  the  sink-hole 
from  uniting  with  the  break  and  becoming  its  head. 

In  the  north  part  of  section  18,  or  in  the  south  part  of  section  7,  township 
16,  range  1  west,  the  bank  of  Cache  river  is  composed  of  argillaceous  shale  of 
gray  color,  slightly  micaceous,  and  free  of  sand,  iron  and  other  impurities.     It 
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is  at  least  15  feet  thick,  and  would  probably  yield  an  excellent  clay  for  potters' 
ware.  It  is  undoubtedly  Tertiary,  and  may  possibly  form  the  continuation  of 
the  before-mentioned  less  pure  clay  bank.  Near  by  white  sand,  flint  pebbles 
and  sandstone  are  strewn  in  abundance.  At  an  old  mill  site,  in  the  north  part 
of  section  19  (or  south  part  of  18  ?),  20  feet  of  such  shale  were  exposed  in 
the  bank  of  the  river,  covered  with  loose  flint  gravel  of  brown  color,  and  with 
huge  masses  of  a  conglomerate  of  such  gravel,  and  sand  cemented  by  the  brown 
oxyd  of  iron,  which  differed  from  the  Conglomerate  at.  other  points,  in  being 
loosely  and  imperfectly  cemented. 

From  this  point  southward  the  bluffs  on  Cache  river  continue  steep,  although 
not  very  high,  to  the  east  end  of  the  bend,  in  section  20,  where  they  make  a 
turn  towards  the  northeast,  and  leave  Cache  river,  trending  towards  the  Ohio. 
On  the  lower  end  of  the  branch  which  empties  near  this  bend,  I  again  observed 
a  slight  exposure  of  the  gray  clay  shale.  Thence  eastward  to  and  beyond  the 
railroad,  the  hills  continue  to  be  covered  entirely  with  soil,  sand  and  the  brown 
gravel,  which  are  struck  in  digging  on  them;  and  at  a  certain  uniform  level 
lower  down,  numerous  springs  indicate  the  presence  of  an  impermeable  stratum 
of  clay.  Near  a  branch  in  section  12  wells  pass  through  the  gravel  into  the 
clay.  A  mile  from  the  bluffs  inland,  on  a  branch  considerably  below  the 
summit  of  the  ridge,  in  the  northwest  quarter  of  section  17,  township  16, 
range  1  west,  I  observed  15  feet  of  the  pebble  Conglomerate  in  place.  It  was 
underlaid  with  loose  pebbles,  from  which  we  may  conclude  that  the  iron  ore, 
acting  as  a  cement,  has  been  introduced  from  above,  and  that  the  free  or 
cemented  condition  of  the  pebble  layers  is  subject  to  many  local  variations. 

The  railroad  cut  south  of  Yilla-ridge,  in  the  northeast  quarter  of  section  5, 
township  16,  range  1  west,  passes  through  heavy  beds  of  the  brown  siliceous 
pebbles,  and  of  finer  brown  siliceous  sand.  Such  sand  is  also  exposed  at  several 
points  in  the  south  part  of  section  35,  township  15,  range  1  west,  cast  of  Yilla- 
ridge,  and  a  well  dug  on  higher  ground  on  the  ridge,  in  the  southeast  quarter 
of  section  35,  passed  through  18  feet  of  soil  and  yellow  loam ;  18  feet  of 
cemented  gravel ;  11  feet  of  gravel  mixed  with  sand.  It  is  difficult  to  decide, 
in  many  cases,  where  the  sand  and  gravel  are  in  their  original  position  and 
where  re-arranged  by  later  floods. 

The  southern  end  of  the  uplands  near  the  Ohio  is  quite  low  and  rather  flat, 
with  no  exposures  of  rock  strata.  Near  the  site  of  the  now  abandoned  town  of 
America,  situated  in  the  centre  of  section  9,  township  16,  range  1  east,  the  low 
bluff*  bank  consists  of  a  yellow  loam,  not  dissimilar  to  the  Loess  formation,  and 
of  some  white  fine  sand,  which  differs  from  all  the  Tertiary  sands  of  this  district 
in  being  free  of  mica,  and  which  appears,  therefore,  to  be  of  Quaternary  age.  A 
public  well  was  once  sunk  near  the  center  of  section  9.  It  is  said  to  have  been 
95  feet  deep,  and  to  have  only  passed  through  sand,  gravel  and  the  like,  bat 
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not  to  have  strack  any  rock  or  soapstone.  It  is,  however,  so  long  since  the 
well  has  been  dug,  that  I  could  not  ascertain  any  particulars. 

Lower  Caledonia,  formerly  the  county  seat,  but  now  merely  a  farm,  is  the 
next  point  where  the  river  washes  the  bluff,  which  is  here  also  quite  low  and 
consists  of  a  mixture  of  yellow  clay  and  gravel,  evidently  a  Quaternary  deposit. 
The  presence  of  the  Tertiary  clay  shales  underneath  a  slight  covering  in  the 
beach  is,  however,  betrayed  by  springs  and  grass-tufts,  which,  some  miles  higher 
up  the  river,  I  learned  to  recognize  as  unmistakable  companions  of  these  shales. 
Signs  of  the  shales  are  also  recognized  a  short  distance  inland. 

Caledonia,  a  mile  farther  up  the  river,  is  situated  on  much  higher  bluffs,  in 
the  north  part  of  section  26  and  the  south  part  of  section  23.  Near  the  point 
where  the  line  between  these  two  sections  strikes  the  river,  the  following  suc- 
cession of  strata  may  be  observed,  in  descending  order: 

1.  Yellow  loam  soil  and  sub-soil. 

2.  Gravel,  with  fragments  of  ferruginous  pebble  conglomerate. 

3.  Gray  argillaceous  shale,  micaceous,  plastic,  apparently  a  fine  potters'  claj.  At 
the  outcrop  it  is  stained  by  iron,  which,  however,  seems  to  originate  from  above,  and 
not  to  be  contained  in  the  fresh  shale.  The  lower  part  is  areno-argillaceous,  and  the 
highest  imperfectly  exposed  portion  appear  to  be  lighter  colored  and  also  mixed  with 
fine  arenaceous  silt.     Thickness  upwards  of  20  feet. 

4.  Fine,  gritty,  micaceous  sand.  At  its  top,  and  more  numerous  towards  its  base, 
it  contains  irregular  hard  shells  of  the  same  sand,  cemented  by  iron  into  more  or  less 
hard  rock.  The  exposed  surface  of  the  stratum  is  yellowish-brown,  in  consequence  of 
the  chalybeate  waters  which  ooze  over  it,  but  the  fresh  sand  is  mostly  white.  It  is  18 
feet  thick. 

5.  Dark  gray  and  flesh  colored  micaceous  shale,  containing  much  fine  arenaceous 
silt  and  horizontal  streaks  of  irregularly  cemented  ferruginous  fine  sand;  7 J  feet  thick. 
Particles  of  carbonaceous  matter  were  also  observed  in  this  stratum. 

G.  Covered;  9  feet, 

Y.  Dark  gray,  micaceous,  plastic  clay  shale,  with  thin  streaks  of  gaud  and  ferrugi- 
nous matter,  similar  to  No.  5.     Exposed  thickness  2  feet. 

8.  River  beach  covered  with  sand  and  gravel.  The  whole  exposed  thickness  of  the 
strata  is  therefore  5GJ  feet.  The  highest  hills  here  reach  from  120  to  150  feet  above 
the  river.  The  flesh  colored  shale  No.  5  corresponds  to  a  similar  stratum  at  Santa  Fc, 
in  which  I  had  also  found  a  streak  of  lignitic  coal.  A  short  distance  above  town  this 
stratum  exhibits  the  strongest  indication  of  coal  which  has  been  observed  in  the 
county.  It  is  a  thin  streak  or  rather  a  thin  pocketful  of  lignite  and  mineral  charcoal. 
The  seams  of  ferruginous  sandstone  at  the  base  of  No.  4  and  in  Nos.  5,  6  and  7,  become 
quite  a  prominent  feature  above  the  town,  where  they  increase  in  thickness. 

Exposures  arc  numerous  along  the  Ohio,  above  Caledonia,  and  the  strata  are 
similar  to  those  at  Caledonia.  Sulphuret  of  iron,  in  irregular  concretions,  is 
contained  in  large  quantity  in  the  shales,  and  we  find,  therefore,  at  numerous 
points^  springs  of  chalybeate  water.  Some  of  the  sulphuret  has  been  oxydized 
and  converted  into  the  carbonate,  of  which  I  found  pieces  still  retaining  a 
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kernel  of  the  sulphuret  in  the  centre.  The  sandstones,  of  connre,  contain  all 
the  iron  in  an  oxydized  form  as  a  hydrated  peroxyd. 

In  the  southeast  quarter  of  section  13,  township  15,  range  1  east,  the  sand 
No.  4  is  most  prominently  exposed  near  the  river,  and  continuing  up  a  hranch 
I  ohserved  outcrops  of  ferruginous  sandstone,  and  towards  the  hreaks  flint 
pehbles  in  profusion.  These  latter  may  be  observed  in  most  of  the  breaks  back 
of  the  river  in  sections  14,  12,  and  farther  on. 

In  sections  18  and  7,  township  15,  range  2  oast,  the  lower  part  of  the  bluffs 
consists  of  gray  micaceous  and  arenaceous  silt,  of  impalpable  fineness,  which, 
higher  up,  turns  white,  and  is  exposed  to  a  thickness  of  50  feet.  At  one  place 
it  is  capped  by  red  sand,  and  generally  the  slope  is  strewn  with  ferruginous 
sandstone,  which  partly  originates  within,  partly  above  these  strata.  Through 
section  8  the  exposures  are.  less  numerous,  but  indicate  the  same  formation. 
Then  the  hills  fall  off,  and  the  next  bluff,  in  section  9,  consists  of  the  rounded 
flint  pebbles,  cemented  into  a  solid  rock.  Similar  ones  occur  in  section  3,  and 
other  bluff  banks  are  formed  by  a  mixture  of  the  yellow  surface  loam  with  more 
or  less  gravel.  The  latter  undoubtedly,  and  perhaps,  also,  the  former,  date 
from  the  present  epoch,  although  they  contain  materials  from  the  Tertiary 
strata.  These  latter,  however,  still  underlay  the  uplands,  which  become  higher 
near  the  river,  in  the  east  part  of  range  2  east,  and  they  crop  out  in  the  bluffs 
at  various  points.  In  section  2  we  find  the  white  micaceous  and  arenaceous 
silt,  and  then,  near  the  west  line  of  section  1,  a  gray  clay  shale,  of  which  con- 
siderable quantities  have  been  dug  up  at  the  base  of  the  bluff  bank,  to  be  used 
at  the  pottery  at  Mound  City.  This  is  close  to  the  outcrops  of  the  St.  Louis 
limestone. 

Ascending  a  ravine  a  short  distance  west  of  the  county  line,  in  the  northeast 
quarter  of  section  12,  township  15,  range  2  east,  I  observed  more  of  the  potters' 
clay.  It  is  somewhat  mixed  with  sand,  at  least  near  the  exposed  surface,  but 
I  was  assured  that  lower  down  it  was  very  pure.  Above  it  follows  a  considerable 
thickness  of  the  fine  white  micaceous  material,  which  is  laminated  as  at  other 
points,  but  not  quite  so  fine — rather  more  sand  than  arenaceous  silt;  so  that 
portions  of  it  form  a  good  material  for  scouring.  The  whole  branch  is  heavily 
strewn  with  pebbles  and  pieces  of  Conglomerate,  which  seem  to  be  in  place 
towards  the  summit  of  the  ridge. 

I  have  stated  above  that  outcrops  were  less  prominent  at  some  distance  from 
the  main  water  courses;  still  we  find  sufficient  exposures  to  satisfy  us  that  the 
same  kind  of  strata  which  we  have  observed  along  the  Ohio  continue  under  the 
whole  barren  region  of  the  county.  In  the  following  I  will  enumerate  the 
principal  exposures  which  have  not  been  mentioned  before. 

On  Briar  creek,  which  runs  through  the  west  half  of  township  15,  range  1 
east,  and  empties  into  the  Ohio  near  America,  the  first  outcrop  occurs  in  the 
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soathwest  quarter  of  section  28,  township  15,  range  1  east;  it  is  a  clay  shale. 
The  next  one  is  also  shale,  in  the  northeast  quarter  of  section  29,  on  a  ravine 
not  far  from  the  creek;  and  traces  of  shale  and  of  the  white  arenaceous  silt 
were  observed  on  branches  of  the  creek  in  section  17.  Nearly  in  its  whole 
length  the  bed  of  the  creek  is  strewn  with  gravel  and  fragments  of  the  pebble 
Conglomerate,  especially  towards  its  head.  With  this  Conglomerate,  and  un- 
doubtedly originating  from  it,  I  noticed,  in  the  northeast  quarter  of  section  17, 
small  pieces  of  limonitc,  an  impure  argillaceous  variety  of  which,  of  a  yellowish- 
brown  color,  has  here  been  sometimes  collected  by  the  farmers  and  used  as  a 
paint,  after  being  calcined. 

Shales  are  found,  also,  on  a  branch  of  Boar  creek,  in  the  southeast  quarter 
of  the  adjoining  section  18,  and  large  pieces  of  the  Conglomerate,  especially  in 
ravines  in  the  southeast  quarter  of  section  5,  while  the  flint  gravel  is  strewn 
about  at  various  points. 

In  the  northeast  part  of  this  same  township,  township  15,  range  1  east,  in 
the  northwest  corner  of  section  12,  the  hillsides  are  thickly  strewn  with  the 
gravel,  and  lower  down  in  a  ravine  I  noticed  pieces  of  the  Conglomerate,  and 
also  of  ferruginous  sandstone,  and  strong  indications  of  the  clay  shales.  In  the 
northeast  quarter  of  section  2,  shales  were  struck  in  digging  a  well.  In  the 
adjoining  section  36,  township  14,  range  1  cast,  in  the  northeast  quarter,  large 
pieces  of  the  Conglomerate  were  observed  near  the  summit  of  the  ridge.  At 
the  south  side  of  Cypress  pond,  in  the  northwest  quarter  of  section  28,  township 
14,  range  2  east,  huge  masses  of  it  may  be  seen  at  the  foot  of  a  soil-covered  hill. 
^  I  suppose  it  must  have  tumbled  from  a  higher  level,  and  that  we  would  be 
more  apt  to  strike  limestone  in  digging  at  the  edge  of  the  pond  than  Tertiary 
strata.  In  the  northeast  quarter  of  section  34,  township  14,  range  2  east,  a 
well,  dug  on  a  little  elevated  upland,  passed  through  12  feet  of  yellow  loam, 
some  gravel,  20  feet  of  brownish-red  sand,  part  of  which  was  rather  strongly 
cemented,  and  then  reached  a  solid  shale,  which  had  to  be  worked  with  a  pick. 
On  higher  ground  of  that  vicinity  white  sand,  perhaps  the  shaly  arenaceous 
silt,  is  struck  in  wells.  Northeast  of  Post  creek  the  low  hills  in  the  southeast 
quarter  of  section  24,  township  14,  range  2  east,  contain  a  considerable  thick- 
ness of  this  gravel.  A  well,  dug  close  to  the  county  line,  near  the  southeast 
corner  of  the  section,  is  65  feet  deep,  and  passed  most  of  that  depth  through 
such  gravel. 

In  regard  to  the  age  of  the  formations  which  have  been  described  in  the 
preceding  pages,  I  can  only  remark  that  their  lower  portion  (if  not  the  whole 
of  them)  appears  to  be  of  the  Tertiary  age,  while  it  has  not  been  possible  to 
determine  the  sub-division  of  that  period  to  which  it  might  be  referred.  It  is 
characterized  as  Tertiary  by  some  fossils  which  Mr.  Worthen  found  in  it,  by 
its  general  appearance,  and  by  the  lignitic  traces  which  it  contains.     Fossils 
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appear  to  be  very  scarce  in  this  formation,  and  they  are  mostly  in  a  bad  state 
of  preservation.  The  only  locality  where  any  have  been  found,  to  my  know- 
ledge, is  close  to  Caledonia.  Those  which  have  been  collected  there  are  in  so 
poor  a  st^tc  of  preservation  that  they  could  not  be  determined  specifically. 
The  silicified  wood,  which  has  also  been  found  in  the  county,  has,  I  believe,  all 
been  obtained  in  loose  pieces  on  the  river  bank,  from  amongst  the  pebbles.* 

The  brown  sand  and  deposits  of  siliceous  pebbles  answer,  as  I  have  stated 
elsewhere,  very  nearly  to  the  description  given  of  the  Orange  sand  in  Missis- 
sippi, which  is  considered  as  probably  corresponding  to  the  northern  drift;  and 
on  the  other  hand  they  resemble  the  specimens  in  the  State  Cabinet  from  the 
northern  part  of  the  State,  which  are  labeled  as  "Drift  Conglomerate."  Still  1 
entertain  strong  doubts  whether  the  sand  and  pebbles,  including  the  Conglom- 
erate, belong  to  an  epoch  distinct  from  that  of  the  underlying  shales.  We 
have  seen  that  the  shales  contain  much  sand,  partly  cemented  to  sandstone  by 
oxyd  of  iron.  Such  sand  and  sandstones  can,  I  believe,  not  be  distinguished 
from  those  in  the  upper  part  of  the  deposits,  and  they  would  seem  to  owe  their 
origin  to  the  same  causes,  operating  in  undisturbed  succession.  The  flint  peb- 
bles composing  these  deposits  are  different  from  the  material  of  which  the  drift 
boulders  are  made  farther  north.  The  northern  drift,  and  even  its  southermost 
outliers,  contain  much  granite,  horn-blende  rock  and  similar  rocks,  but  the 
pebbles  in  question  are  all  composed  of  impure  silex,  and  no  trace  of  granite  or 
other  igneous  or  metamorphic  rocks  has  been  found  amongst  them.  The 
northern  drift  extends  as  far  south  as  the  north  line  of  Union  county,  high  up 
towards  the  water  shed  of  the  Mississippi,  or  rather  the  Big  Muddy  and  the 
Ohio.  No  trace  of  it  is  found  over  the  dividing  ridge  nor  south  of  it,  and  only 
in  the  latitude  of  Pulaski  county  we  have  these  siliceous  pebbles.  If  they 
should  date  from  the  drift  period,  they  must  have  been  derived  from  a  source 
different  from  that  of  the  northern  drift. 

Economical  Geology. 

Coal, — Only  the  lowest  barren  portion  of  the  Carboniferous  formation 
extends  into  Pulaski  county,  and  uot  the  Coal  Measures,  therefore  there  is  no 
stone  coal  in  the  county.     In  the  Tertiary  strata  I  observed  at  several  points 


*  The  fossils  from  the  Tertiary  deposits  in  this  county  consist  of  casts  of  marine 
univalve  and  bivalve  shells,  some  of  the  former  of  which  appear  to  be  casta  of  Tuv" 
ritella  Mortonij  and  would  indicate  the  Eocene  age  of  the  beds  in  which  they  occur. 
A  single  Shark's  tooth  was  found  in  them,  but  this  is  not  now  in  the  collection. 
The  specimens  of  fossil  wood  are  quite  abundant,  and  in  a  finely  silicified  condition, 
and  arc  found  most  abundant  in  the  ravines  intersecting  the  bluffs  and  at  a  consid- 
erable elevation  above  the  gravel  beach  of  the  river.  One  specimen  was  found  in  tUu 
in  a  gravel  bed  forty  or  fifty  feet  above  the  river  level.  A.  H.  W. 
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thin  streaks  of  a  lignitic  coal,  bat  the  prospects  are  by  no  means  favorable  for 
a  paying  stratum  of  such  coal  to  be  found.  It  must  be  borne  in  mind,  moreover, 
that  the  coal  of  the  Tertiary  formation,  the  lignite  or  brown  coal  as  it  is  called, 
differs  from  the  stone  coal  of  the  Coal  Measures,  in  containing  much  more 
water  in  chemical  combination,  and  consequently  much  less  carbon,  and  that  it 
has,  therefore,  a  much  smaller  heating  power  than  the  stone  coal  proper. 

Minerals, — ^Of  metallic  ores  only  iron  ore  has  been  noticed,  which  is  exten- 
sively disseminated  through  the  sand  and  gravel  Conglomerates,  in  which  it 
forms  the  cementing  material.  It  is  the  hydrous  peroxyd  of  iron,  or  limonite. 
Pure,  I  found  it  only  in  small  pieces;  generally  it  is  more  or  less  strongly  mixed 
with  sand  and  bound  to  the  flint  pebbles.  Although  the  aggregate  quantity  of 
it  must  be  very  large,  it  appears  to  be  at  no  one  point  accumulated  in  sufficient 
quantity  and  purity  to  form  deposits  which  might  be  wrought  with  profit.  I 
have  mentioned  that  at  one  point,  in  the  northeast  quarter  of  section  17, 
township  15,  range  1  east,  this  ore  occurs  in  an  impure  state,  mixed  with 
clay,  and  has  been  gathered  in  the  branch  by  the  farmers  of  the  neighbor- 
hood, who  use  it  as  paint,  after  burning  it,  whereby  its  originally  yellowish-brown 
color  is  changed  to  red.  This  paint  can,  however,  be  manufactured  much 
more  cheaply  and  of  far  better  quality  than  it  can  be  here  where  the  quantity 
appears  to  be  small. 

The  only  other  metallic  mineral  which  has  been  noticed  is  the  sulphuret  of 
iron,  the  marcasite,  which  is  disseminated  in  large  quantities  through  some  of 
the  Tertiary  shales,  in  which  it  forms  irregular  concretions.  At  present  it  may 
be  considered  as  perfectly  useless,  but  at  some  future  time  it  may  serve  for 
the  manufacture  of  sulphur,  sulphuric  acid,  or  alum.  It  decomposes  very 
readily  when  it  is  exposed  to  the  air,  and  it  is  from  it  that  the  numerous  cop- 
peras springs  of  this  formation  derive  their  mineral  element. 

The  milk  sickness  has,  at  one  point,  at  least,  near  the  edge  of  the  Cache 
river  bottoms,  been  traced  to  a  low  springy  place,  where  a  salt  effervesced  from 
the  ground.  After  fencing  this  place  the  sickness  disappeared  from  the  neigh- 
borhood. The  salt  seemed  to  have  been  derived  from  the  decomposition  of 
pyritiferous  clay. 

Mineral  Springs. — Besides  the  numerous  small  chalybeate  or  copperas  springs 
which  issue  directly  from  the  pyritiferous  Tertiary  shales,  especially  at  the  foot 
of  the  Ohio  bluffs,  there  are  some  others,  which  cannot,  with  the  same  degree 
of  certainty,  be  referred  to  the  same  origin.  Most  noticeable  are  those  in  the 
bank  of  Cache  river,  below  Ullin,  on  the  south  bank,  in  the  northeast  quarter 
of  section  34,  and  on  the  porth  bank,  in  section  33  (?),  township  14,  range  1 
west.  The  water  of  these  springs  contains  much  sulphate  of  iron,  and,  per- 
haps, also  alum,  and  is  said  to  act  very  injuriously  upon  the  bowels.  There 
are  several  springs  close  together,  but  they  arc  not  equally  strong.  The  water 
of  some  may  be  drank  without  injury,  that  of  others  cannot. 
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The  hig  spring  at  Wetaug  is  not  a  mineral  spring,  but  a  good  limestone  spring. 
It  forms  a  funnel-shaped  basin,  some  30  feet  in  diameter,  and  of  great  depth. 
The  water  in  it  has  a  blue  color  with  a  whitish  hue,  such  as  we  find  it  in  many 
limestone  springs.  It  discharges  a  considerable  amount  of  water,  which  forms 
a  fine  brook.  It  is  evidently  connected  with  sink-holes  and  caves  in  the  St. 
Louis  Limestone  formation,  in  which  it  is  situated,  and  its  size  depends  upon 
the  extent  of  the  area  thus  drained  by  it.  I  have  not  observed  any  similar 
springs  in  Illinois,  but  they  abound  in  the  limestone  formations  of  Southern 
Missouri,  with  exactly  the  same  features. 

Building  McUeridU,  Potters^  Clay)  c^c- — The  only  building  rock  in  the  county 
is  obtained  from  the  St.  Louis  limestone  formation,  and  in  that  by  far  the  best 
comes  from  the  lower  division,  the  outcrops  of  which  have  been  enumerated 
above.  From  beyond  the  limits  of  the  county  good  building  stone  can  also  be 
got  from  the  same  formation  in  the  southwest  part  of  Johnson  county,  and  the 
northwest  part  of  Massac  coUnty,  and  on  the  Ohio  from  above.  The  same 
quarries  may  be  depended  upon  for  a  good  lime.  Over  the  whole  district  where 
stone  is  less  accessible,  brick  of  a  good  quality  may  be  burnt  almost  any  where 
from  the  yellow  loam  which  forms  the  soil  and  &ub-soil  of  the  barren  region. 
Also  in  the  bottom,  close  to  the  Illinois  Central  Railroad,  near  Mound  City 
Junction,  large  quantities  of  brick  are  manufactured  for  the  Cairo  market. 
Good  sand  for  building  purposes  can  be  obtained  at  many  points,  most  of  which 
have  been  mentioned  in  the  preceding  pages. 

The  argillaceous  shales  of  the  Tertiary  formation  yield  an  inexhaustible 
supply  of  superior  potters'  clay.  On  the  bank  of  the  Ohio  river,  in  the  south- 
east quarter  of  section  2,  township  15,  range  2  east,  much  clay  has  been  obtain- 
ed for  the  pottery  at  Mound  City.  Mr.  Koch,  the  proprietor  of  the  pottery  at 
this  point,  assured  me  that  the  clay  from  the  bank  of  Cache  river,  in  the  north 
part  of  section  18  (?),  township  16,  range  1  west,  was  a  very  fine  material  to 
work.  In  fact,  at  most  of  the  outcrops  of  the  Tertiary  argillaceous  shales  from 
Cache  river  to  the  Massac  county  line  we  find  some  strata  which  appear  to 
possess  the  requisite  qualities,  although  others  are  too  much  mixed  with  sand, 
stained  with  iron,  or  interspersed  with  iron  pyrites. 

The  strata  of  white  arenaceous  silt,  or  shaly  laminated  sandstone,  which  I 
have  frequently  mentioned  in  the  foregoing  pages,  yield  at  some  points  a  fine 
sand,  which,  after  being  freed  from  a  few  coarser  grains,  is  a  fine  material  for 
scouring  tin  ware  and  the  like,  and  needs  only  to  be  better  known  in  order  to 
come  into  use.  Such  a  point  is  on  a  ravine  on  the  Ohio,  in  the  south  east 
corner  of  the  county,  in  the  northeast  quarter  of  section  12,  township  15,  range 
2  east,  close  to  section  1. 

The  siliceous  gravel  of  the  upper  division  of  the  formation  is  a  superior 
ballasting  material  for  railroads,  and  nothing  better  can  be  got  for  improving 

—55 
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ordinary  roads.  From  the  cut  near  Yilla-ridge  the  southern  portion  of  the 
Illinois  Central  Railroad  is  supplied  with  this  ballast ;  and  I  have  no  doubt 
that  the  company  would  gain  by  extending  the  use  of  these  pebbles  farther 
north. 

Agriculture. 

Under  the  head  of  "Surface  Configuration"  I  have  already  described  the 
character  of  the  land  and  the  growth  of  timber,  as  it  changes  with  the  varying 
quality  of  the  soil.  I  need  add  little  more.  That  portion  of  the  county  which 
is  underlaid  with  the  limestones  (the  northern  and  especially  the  northwestern 
portion)  has  a  rich,  light,  warm  soil,  which  yields  the  most  ample  reward  for 
the  labor  bestowed  upon  it.  It  is  suited  to  nearly  every  crop  which  has  ever 
been  tried  on  it,  to  corn,  small  grain,  tobacco,  cotton,  and  others.  The  south- 
em  latitude  is  favorable  for  the  growth  of  all  kind  of  early  fruit  and  vegetables 
for  the  northern  market.  Strawberries  have  already  been  raised  and  shipped 
north  in  large  quantity.  I  am  not  satisfied  that  orchards  will  do  equally  well. 
The  trees  grow  finely,  but  it  would  seem  to  me  that  the  situation  was  generally 
rather  too  low  and  exposed  to  frost,  which  might  occasionally  kill  the  more 
tender-budded  fruit,  and  render  the  fruit  crop  more  uncertain  than  it  is  on  the 
elevated  ridges  farther  north.  The  ridges  in  the  yellow  loam  barrens  farther 
south  will  probably  give  better  results  in  that  respect. 

Of  the  wide  bottom  lands  along  Cache  river,  a  large  portion  is  very  superior 
land,  as  may  be  seen  from  .the  growth  of  timber.  The  low  bottom  ridges  or 
swells  have  a  black  sandy  soil,  which  is  more  or  less  mixed  with  clay,  and  they 
produce  most  bountifully.  They  are  above  the  flood  level,  but  are  generally 
surrounded  by  lower  land,  which  is  not  only  flooded  at  times  of  high  water,  but 
is  naturally  wet  and  impassable  during  a  large  part  of  the  year,  cutting  off 
communication  with  the  higher  land.  Pure,  healthy  water  is  also  not  every- 
where to  be  had  on  these  ridges,  but  might  be  supplied  by  cisterns.  The 
greatest  obstacle  to  their  more  extensive  cultivation  is  the  malaria  created  in 
the  wide  surrounding  swamps.  The  lower  portion  of  the  bottoms  has  also  a 
fertile  but  somewhat  heavy  soil,  though  they  can  not  be  cultivated  at  present. 
In  the  course  of  time  they  will  become  valuable.  The  large  saw  mills  along 
the  railroad  consume  annually  thousands  of  stately  trees,  and  the  wood-choppers 
are  making  considerable  havoc  amongst  the  bottom  timber.  The  removal  of 
the  large  trees  has  a  drying  efiect  upon  the  land.  Places  which,  a  few  years 
ago,  were  continually  wet,  have  now  become  dry  land,  and  support  a  fine  growth 
of  corn.  This  influence  will  be  felt  more  and  more;  and  if,  in  the  course  of 
time,  the  channel  of  the  river  is  clear  of  obstructions,  and  rectified  where 
it  is  needed,  and  when  the  surface  is  broken  with  the  plow,  large  stretches 
of  swamp  land  will  be  reclaimed  and  converted  into  a  fine  agricultural  district. 
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The  health  of  this  district  will  thus  also  be  gradually  improved.  Some  attempts 
have  been  made  towards  draining  swamp  lands.  Some  years  ago  a  ditch  was 
cut  from  Swan  pond,  situated  in  sections  22,  23,  26  and  27,  township  14,  range 
2  east,  to  Post  creek,  which  empties  into  Cache  river,  in  order  to  lay  dry  the 
pond ;  but  it  seems  that  those  who  planned  the  undertaking  were  incompetent 
for  the  task.  The  necessary  preliminary  levelings  seem  not  to  have  been 
executed  at  all,  or  badly  executed ;  for  when  the  ditch  had  been  cut,  it  was 
found  that  the  flood  water  of  Cache  river  would  pass  back  through  it  into 
Swan  pond !  Accurate  topographical  surveys  will  be  required  for  determining 
a  feasible  plan  for  draining  the  swamp  lands  of  Cache  river. 

The  main  body  of  the  upland  of  Pulaski  county,  between  Cache  and  Ohio 
rivers,  presents  features  which  distinguish  it  from  all  the  country  farther  north, 
while  the  adjoining  county  of  Massac  contains  similar  lands.  We  may  distin- 
guish it  as  the  yellow  loam  region,  and  it  is  principally  occupied  by  oak  barrens, 
a  description  of  which  has  been  given  above.  The  soil  and  sub-soil  in  this 
district  are  a  yellow,  more  or  less  arenaceous  loam,  which  reaches  to  a  consid- 
erable depth.  The  oak  barrens  are  most  characteristically  developed  where 
the  loam  is  least  arenaceous  and  in  the  finest  state  of  comminution ;  where  it  is 
more  sandy,  more  white  oak  and  then  a  hickory  and  walnut  growth  preponderate 
over  the  barren  oak  growth.  This  yellow  loam  barren  region  is  confined  to 
and  co-extensive  with  the  district  occupied  by  the  Tertiary  formation,  and  it 
seems  as  if  the  loam  was  mainly  derived  from  the  disintegration  of  the  argilla- 
ceous shales  and  arenaceous  silt  of  this  formation. 

The  soil  in  this  district  contains  all  the  elements  of  fertility,  and  is  naturally 
very  superior  where  it  has  sufficient  sand  mixed  in  it  to  make  it  light.  Where 
the  quantity  of  sand  is  less  it  is  apt  to  pack  rather  close,  and  resembles,  in  that 
respect,  the  soil  of  the  barrens  within  the  district  of  the  coal  formation,  although 
it  is  far  superior  to  it.  The  sub-soil,  if  taken  from  a  depth  of  even  10  or  15  or 
more  feet,  needs  a  very  short  time  to  become  mellow,  and  then  produces  nearly 
equally  well  with  the  upper  soil.  The  richness  of  the  land  and  the  great  store 
of  elements  of  fertility  can,  therefore,  not  be  doubted.  All  that  is  needed  is  to 
keep  it  well  stirred,  in  order  to  prevent  it  from  becoming  too  compact,  and  to 
cultivate  deeply.  No  industrious  farmer  need  be  afraid  to  trust  such  a  soil 
with  his  labor:  he  may  be  certain  of  being  repaid,  with  large  interest;  but  the 
tendency  to  cultivate  overlarge  tracts  slovenly  proves  injurious  on  this  land, 
and  it  is  therefore  by  many  regarded  as  quite  inferior.  The  northern  etbigrant, 
used  to  a  more  thorough  system  of  husbandry,  will  find  it  different.  Besides 
grain,  tobacco  and  cotton,  this  district  promises  well  for  fruit,  with  which  it 
might  probably  supply  the  northern  market  earlier  than  any  other  district  in 
the  State,  while  it  has  the  same  advantages  of  railroad  transportation  with  the 
orchards  of  Union  and  Jackson  counties. 
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MASSAC  COUNTY,  AND  THAT  PART  OF  POPE  COUNTY  SOUTH 

OF  BIG  BAY  RIVER. 

BY   HENRY   ENGELMANN. 

Massac  county  is  bounded  on  the  south  by  the  Ohio  river,  on  the  west  by 
Pulaski  county,  on  the  north  by  Johnson  county,  and  on  the  northeast  and  east 
by  Pope  county.  The  latter  county  line  runs  from  Bay  river,  first  due  south- 
east over  the  summit  of  a  dividing  ridge  between  different  small  tributaries  of 
Bay  and  Ohio  rivers,  which  trends  towards  the  sharp  bend  of  the  Ohio  known 
as  the  Black  Berul,  and  then  due  south  to  the  point  of  that  bend. 

The  adjoining  part  of  Pope  county,  which  I  propose  to  describe  together 
with  Massac  county,  because  both  naturally  belong  together,  embraces  the 
northeastern  slope  of  the  above  named  ridge,  and  is  bounded  on  the  west  by 
Massac  county,  on  the  north  by  Big  Bay  river,  beyond  which  the  county  extends 
a  considerable  distance  to  the  northward,  and  oft  the  east  by  the  Ohio  river. 
At  the  south  end  it  runs  into  a  point  between  the  Blnrlc  Bmd  of  the  Ohio  and 
the  Massac  county  line. 

Massac  county  has  an  area  of  about  244  square  miles,  most  of  which  is  more 
or  less  elevated,  timbered  upland,  while  a  small  portion  of  it  is  occupied  by  a 
succession  of  ponds,  cypress  swamps  and  low  bottom  lands,  in  places  several 
miles  in  width,  which  extend  from  the  northwestern  corner  of  the  county,  near 
Cache  river,  first  southeastward  and  then  northeastward  to  Big  Bay  river,  near 
the  northeastern  corner  of  the  county.  In  the  extreme  southeastern  part  of 
the  county  we  also  find  wide  bottom  lands  and  cypress  swamps  in  the  Black 
Betid  of  the  Ohio. 

The  southern  part  of  Pope  county,  limited  as  above,  contains  about  87  square 
miles  of  territory,  most  of  which  is  hilly  and  broken,  while  it  also  includes 
some  bottom  lands,  mostly  studded  with  cypress  swamps  and  ponds  along  Big 
Bay  river  and  in  the  Black  Bend  of  the  Ohio. 
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Surface  Configxf/raiion. 

The  surface  configuration  and  growth  of  timher  vary  in  different  parts  of 
this  district,  with  the  geological  formations  and  their  relative  elevation.  The 
northern  part  of  Massac  county,  enclosed  between  the  Johnson  county  line  and 
the  swamps  and  bottom  lands  which  extend  from  Cache  to  Big  Bay  rivers, 
constitutes  the  first  sub-division.  It  is  considerably  elevated  and  underlaid 
with  the  sandstones  and  limestones  of  the  Sub-carboniferous  formation,  and 
therefore  resembles,  in  every  respect,  the  adjoining  southwestern  part  of 
Johnson  county.  At  its  southern  margin,  facing  the  bottom  lands,  it  forms 
precipitous,  high  and  rocky  bluffs,  while  the  ridge,  except  in  the  neighborhood 
of  the  creeks  and  their  branches,  affords  fine,  open  farming  lands  with  a  good, 
light  and  warm  soil,  covered  with  a  heavy  growth  of  good  timber,  consisting 
mainly  of  white  oak,  black  oak,  barren  hickory,  pignut  hickory,  black  gum, 
some  yellow  poplar,  sugar  maple,  mulberry,  scalybark  hickory,  etc. 

The  second  sub-division  embraces  the  swamps  and  the  low  ridges  adjoining 
the  same.  These  swamps  are  formed  by  a  succession  of  ponds  and  cypress  and 
ash  swamps  which  extend  from  the  northwestern  corner  of  Massac  county, 
from  Cache  river,  in  a  semi-circle  round  the  uplands  to  the  northeastern  corner 
of  the  county,  to  Big  Bay  river,  and  continue  along  the  latter  stream  through 
Pope  county  to  the  Ohio  river.  They  arc  surrounded  by  low,  wet  flats,  which 
are  intersected  with  slightly  elevated  ridges  and  swells.  Bound  their  n\argin 
we  find  frequently  similar  low  ridges  or  gentle  slopes  between  them  and  the 
higher  hills  of  the  foregoing  and  following  sub-division,  although  at  other 
points  the  bluffs  rise  at  the  very  edge  of  the  ponds.  The  width  of  this  belt  of 
low  lands  varies  between  a  mile  and  a  half  and  four  miles.  Its  outlines  are 
quite  irregular.  Single  ponds,  connected  with  the  main  body  by  bayous,  or 
merely  by  low  depressions  of  the  ground,  extend  as  outliers  far  in  between  the 
higher  hills. 

This  series  of  swamps  seems  to  have  no  fall  in  either  direction.  The  water 
which  they  contain  is  the  result  of  the  local  falls  of  rain,  and  of  the  natural 
drainage  of  the  immediately  adjoining  country,  by  several  ravines  and  small 
creeks  which  empty  into  the  same,  but  which  seldom  preserve  a  well  marked 
channel  after  entering  this  district.  Another  portion  of  the  water  is  derived 
from  the  overflows  of  Cache  and  Big  Bay  rivers.  When  the  Ohio  and  Missis- 
sippi rise  they  back  up  the  water  of  these  tributaries,  so  that  when  heavy  rains 
fall  along  their  upper  course,  the  drainage  is  so  much  impeded  that  they  over- 
flow their  banks  and  immediate  bottoms,  and  pour  their  floods  into  these 
swamps.  Thus  it  happens  that  at  times  the  drainage  appears  to  be  from  Cache 
river,  by  these  swamps,  to  Bay  river  and  the  Ohio,  and  at  others  from  Bay  river 
to  Cache  river.  Only  a  comparatively  small  portion  of  them  is  permanently  cov- 
ered with  water.    A  larger  area  is  occupied  by  cypress  ponds,  with  an  exceedingly 
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spongy  soil,  which  is,  during  part  of  the  year,  saturated  with  water,  and  almost 
always  soft  and  wet.  The  main  body  consists  of  low,  wet  land,  hardly  elevated 
aboye  the  cypress  ponds,  which  forms  extensive  flats  round  the  swamps,  and  is 
intersected  with  slightly  elevated  ridges  or  swells,  that  have  generally  a  more 
arenaceous,  light  and  highly  productive  soil,  and  reach  above  the  annual  over- 
flows. Similar  low  ridges,  terminating  in  gentle  slopes,  separate  the  swamps  at 
many  points,  from  the  higher  hills. 

The  adjoining  bluflfs  appear  once  to  have  been  washed  by  a  powerful  stream, 
which  gave  them  their  present  bold  outlines.  The  sandy  ridges  correspond  to 
those  found  in  the  Mississippi  bottom  in  Alexander  county,  and  in  the  Ohio 
bottom  in  this  district,  and  are  the  result  of  former  currents,  ancient  sandbars, 
or  other  accumulations  of  river  sand,  frequently  caused  in  the  first  place  by 
ledges  of  hard  rock  which  obstructed  the  current,  and  are  found  at  various 
points  in  digging  wells,  although  they  do  not  crop  out.  The  exterior  ridges 
hav^  all  a  rock  foundation.  The  flats  then  are  formed  by  deposits  of  the  finer 
river  silt  dfuring  overflows  after  th^  stream  had  sought  a  new  channel.  The 
wet  character  of  this  land  is  due,  not  to  its  absolutely  too  low  situation,  but  to 
a  deficiency  of  natural  drainage,  which  fault  might  be  remedied  by  artificial 
improvements,  foremost  of  which  would  be  the  cutting  of  drains  and  the  build- 
ing of  dams  to  keep  out  the  water  overflowing  from  the  Cache  and  Big  Bay 
rivers. 

•  This  whole  sub-disitrict  is  very  heavily  timbered.  The  growth  is  the  same  as 
on  corresponding  lands  in  Pulaski  and  Johnson  counties.  In  the  swamps  we 
find  principally  the  bald  cypress  and  the  tupelo  gum,  also  the  white  ash  and 
some  of  the  following  trees.  On  a  little  drier  ground  on  the  flats,  we  meet, 
with  varying  relative  frequency,  the  sweet  gum,  hornbeam,  white  ash,  maple, 
white  elm,  water  oak,  pecan,  Spanish  oak,  swamp  white  oak,  bur  oak,  red  oak, 
white  oak,  scalybark  hickory,  pignut  hickory,  and  some  yellow  poplar,  sugar 
maple,  winged  elm,  beech,  and  others.  The  beech  was  especially  noticed  near 
Robinet  creek. 

On  the  sandy  ridges  the  growth  is  very  heavy,  and  consists  principally  of 
white  oak,  red  oak,  yellow  poplar,  sugar  maple,  mixed  with  others  of  the  above 
mentioned  trees  which  thrive  on  drier  and  rich  soil.  On  the  exterior  ridges 
and  adjoining  slopes,  much  the  same  timber  is  found  as  on  the  sandy  ridges. 
The  white  oak  prevails,  together  with  yellow  poplar,  sweet  gum,  sugar  maple, 
common  maple,  black  and  white  walnut,  scalybark  hickory,  pignut  hickory, 
black  gum,  Spanish  oak,  black  oak,  scarlet  oak,  red  bud,  paw-paw,  etc.  Cane 
used  to  flourish  over  this  whole  region,  but  is  fast  being  destroyed  by  cattle. 

The  third  sub-division  embraces  the  bottom  lands  along  the  Ohio  river.  The 
principal  bottom  is  that  in  the  Black  Bend,  in  the  southeast  corner  of  Massac 
and  the  south  point  of  Pope  counties,  mainly  situated  in,  and  occupying,  the 
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south  part  of  township  16,  ranges  6  and  7.  This  bottom  much  resembles  the 
above  described  swamp  district.  It  also  presents  long  lines  of  sloughs  and 
cypress  ponds,  sandy  ridges  and  low  flats.  The  yearly  floods  of  the  Ohio  sweep 
clear  over  it  to  a  depth  of  several  feet.  The  timber  there  is  very  fine,  consist- 
ing on  the  sandy  portions,  principally  of  the  swamp  white  oak,  scalybark 
hickory,  bluebark  oak,  besides  black  walnut,  sugar  maple,  some  bur  oak,  a  few 
yellow  poplar,  and  at  wetter  points  of  water  oak,  sweet  gum,  ash,  etc.  In  the 
bottom  flats,  which  have  a  more  tenaceous  soil,  and  generally  a  lower  situation, 
the  forest  is  also  fine,  heavy,  tall  and  dense,  and  consists  prevailingly  of  the 
swamp  whiteoak,  Spanish  oak,  water  oak,  sweet  gum,  some  white  elm,  scalybark 
hickory,  and  of  large  numbers  of  a  curious  variety  of  the  barren  hickory,  which 
latter  is  generally  confined  to  rather  dry  uplands,  while  this  bottom  variety 
attains  a  larger  growth  and  somewhat  resembles  the  scalybark  hickory.  I  have 
not,  thus  far,  observed  it  any  where  else.  The  swamps  proper  are  timbered 
with  the  cypress,  tupelo  gum,  pecan,  and  a  few  other  trees,  and  frequently  are 
merged  into  the  flats  by  gradations. 

A  fine  alluvial  bottom  extends,  also,  alon^  the  Ohio  from  a  mile  and  a  half 
below  the  mouth  of  Big  Bay  river  to  opposite  the  mouth  of  Cumberland  river. 
It  is  generally  narrow,  and  only  expands  to  the  width  of  a  mile  near  Dog  creek. 
Below  the  Black  Bend,  the  Ohio  forms  hardly  any  bottoms  in  Massac  county. 
It  is  mostly  confined  by  low  bluff  banks,  with  a  gravelly  beach  at  their  base. 
The  narrow  strips  of  bottom  land  are  principally  timbered  with  willow,  syca- 
more, silver  maple,  cottonwood,  ash,  pecan,  box-elder,  etc. 

We  now  come  to  the  fourth,  last  and  principal  division  of  this  district,  em- 
bracing all  the  uplands  between  the  Ohio  and  the  second  and  third  divisions. 
The  configuration  of  this  area  is  by  no  means  uniform,  but  shows  considerable 
variations  of  surface  structure  and  growth.  A  large  portion  of  it  is  occupied 
by  the  yellow  loam  lands  which  I  have  described  in  the  report  on  Pulaski 
county,  but  they  gradually  change  into  allied  formations. 

In  the  extreme  western  part  of  the  county  the  ridge  is  rather  narrow  and 
sharply  broken,  but  becomes  more  rolling  and  open  a  little  farther  east;  and, 
wherever  it  is  less  cut  up  by  the  numerous  ravines,  running  northward  to  the 
swamps  and  southward  to  the  Ohio.  The  soil  is  the  above  described  yellow 
loam,  and  the  principal  growth  is  white  oak,  black  oak,  barren  oak  (soiir  oak, 
an  upland  variety  of  the  Spanish  oak),  a  few  post  oak,  barren  hickory,  pignut 
hickory,  walnut,  sumac  and  sassafras.  In  the  southeast  part  of  township  15, 
range  4,  northwest  of  Metropolis,  portions  of  the  ridge  are  more  level,  at  the 
same  time  generally  decreasing  in  altitude;  and  then  the  post  oak  begins  to 
prevail,  and  the  land  gradually  changes  to  post  oak  flats. 

The  rolling  yellow  loam  oak  barrens  continue  eastward  to  the  east  line  of 
range  4,  and  beyond,  near  the  south  and  main  forks  of  Massac  creek,  in  the 
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north  part  of  township  15,  range  5,  and  in  the  south  part  of  township  14,  range 
5,  and  even  across  the  ridge  to  the  upper  course  of  Robinot  creek,  in  Pope 
county,  in  the  southeast  corner  of  township  14,  range  5,  where  the  oak  brush 
is  generally  quite  small,  and  the  tall  barren  grass,  the  original  growth  of  the 
yellow  loam  lands,  still  prevails.  Similar  barrens  I  noticed  north  of  the  broken 
ridge  to  be  mentioned  hereafter,  near  the  upper  course  of  Bear  creek,  in  section 
20,  township  14,  range  5,  and  in  adjoining  sections.  In  this  eastern  extension 
of  the  oak  barrens  the  principal  growth  is  still  the  barren  oak  and  post  oak, 
with  some  black  oak,  barren  hickory,  sassafras,  hazel  and  sumac,  interwoven 
with  grape  vines.  Where  the  land  is  more  broken,  and  sandy  sub-strata  happen 
to  reach  near  the  surface,  the  black  oak'  becomes  more  numerous,  and  some 
white  oak  is  found;  at  other  points  the  laurel  oak,  and  especially  where  the 
gravelly  sub-strata  approach  the  surface,  and  from  this  or  other  causes  the  soil 
is  drier,  the  black-jack  is  found. 

A  sharply  broken  ridge,  the  summit  of  which  is  underlaid  with  a  conglom- 
erate of  siliceous  pebbles,  extends  from  the  southern  edge  of  the  swamps  in 
the  northeast  quarter  of  township  15,  range  4,  northeastward  round  Massac 
creek  through  the  southeast  corner  of  township  14,  range  4,  then  through  sec- 
tions 21,  30,  29,  28,  27,  26,  and  others  of  township  14,  range  5,  then  much 
loss  sharply  defined  round  the  head  of  Massac  creek,  and  again  from  the  north- 
west corner  southeastward  through  township  15,  range  6,  terminating  in  the 
extreme  northeastern  corner  of  township  16,  range  6,  and  in  the  northwest 
part  of  township  16,  range  7.  Where  this  ridge  is  most  developed  it  is  very 
dry;  the  soil  is  sandy  and  changes  downward  into  a  hard  and  rough,  yellow 
loam,  and  the  timber  is  exclusively  black-jack;  but  where  the  ridge  is  wider, 
and  consequently  less  sharply  broken,  post  oak  and  black  oak  are  associated 
with  it.  On  these  wider  portions  of  the  ridge,  and  in  the  hollows  at  the  foot 
of  the  breaks,  we  find  thrifty  settlements  of  mostly  German  farmers,  who,  by 
their  industry  and  hard  labor,  have  reclaimed  a  country  which,  to  the  southern 
emigrant  appeared  a  barren  wilderness. 

South  of  this  dividing  ridge,  especially  in  the  southwest  part  of  township  15, 
range  6,  also  some  distance  south  of  the  south  fork  of  Massac  creek,  in  the 
middle  of  township  15,  range  5,  and  extending  into  the  northeast  corner  of 
township  16,  range  6,  the  hills  are  considerably  lower,  sharply  rolling,  and 
timbered  mainly  with  black-jack,  post  oak,  barren  oak,  barren  hickory,  black 
oak,  hazel,  sumac,  etc.  Still  farther  south  and  west  these  hills  gradually  fall 
off  and  change  into  finely  undulating  post  oak  flats,  the  surface  of  which  is 
sufficiently  diversified  to  afford  natural  drainage,  and  which  are  amongst  the 
best  cultivated  lands  in  the  county.  We  find  them  especially  in  the  south  part 
of  township  15,  range  5,  reaching  a  short  distance  south  of  the  town  line,  into 
township  16,  and  in  the  northwest  part  of  township  16,  range  6.     They  are 
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timbered  mainly  yrith  large  scattering  post  oak  and  some  black  oak  and  Spanish 
barren  oak,  and  their  soil  is  whitish,  very  finely  arenaceous,  and  contains 
ferruginous  grains;  it  can  hardly  be  called  an  arenaceous  loam.  The  flats  vary 
however,  in  quality.  At  some  points  where,  locally,  the  soil  is  coarse  and 
sandy,  for  example,  in  the  west  part  of  section  31,  township  15,  range  5,  or 
where  the  surface  is  broken  near  ravines,  I  observed,  mainly,  white  oak,  black 
oak,  pignut  hickory,  Spanish  oak,  and  a  few  post  oak ;  generally,  however,  the 
post  oak,  black  oak  and  barren  oak,  are  associated  with  barren  hickory,  hazel, 
sumac,  some  winged  elm,  and  at  lower  points  with  scalybark  hickory,  laurel 
oak  and  water  oak. 

Still  further  south,  towards  the  Ohio  or  the  Ohio  bottom,  from  Massac  creek 
east  to  New  Liberty,  the  post  oak  lands  gradually  become  lower,  and  are  mostly 
below  the  flood  level  of  the  Ohio,  so  that  they  are  annually  inundated,  which, 
together  with  their  level  surface  configuration,  renders  them  wet;  and  their 
soil,  although  it  is  arenaceous,  is  not  sufficiently  coarse  to  afford  an  easy  drain- 
age. The  principal  growth  on  these  wet  flats  is  post  oak,  water  oak,  Spanish 
oak,  laurel  oak,  some  black  oak,  barren  hickory,  scalybark  hickory,  sweet  gum, 
and  similar  trees.  North  of  Brooklyn  I  observed  numerous  willow  oak  (Q. 
pheUos),  a  tree  which  I  have  seen  no  where  else  in  Illinois.  Part  of  these 
woods  are  open,  free  of  undergrowth,  and  the  ground  nearly  bare  of  grass; 
others  have  a  dense  undergrowth  of  the  same  trees. 

That  portion  of  the  uplands  remains  to  be  described  which  lies  northeast  of 
the  above  mentioned  broken  dividing  ridge,  or,  in  other  words,  the  uplands  in 
the  southern  part  of  Pope  county.  They  differ  from  the  uplands  of  Massac 
county,  west  of  the  ridge,  in  that  they  are  underlaid  with  limestones  and  sand- 
stones of  the  Sub-carboniferous  series,  which  crop  out  on  all  the  creeks  and 
frequently  form  high,  abrupt  and  rocky  bluffs  on  these  creeks,  and  towards  the 
Big  Bay  and  Ohio  rivers.  Only  the  very  summit  of  this  upland,  which  con- 
tinues high  to  the  edge  of  these  bluffs,  is  underlaid  with  the  Tertiary  Conglom- 
erate, and  some  others  of  the  more  recent  deposits.  This  whole  district  is, 
therefore,  roughly  broken,  but  on  the  summit  of  the  ridges  which  extend 
between  the  different  creeks  and  branches,  there  are  fine  bodies  of  agricultural 
lands,  the  timber  on  which  varies  with  the  quality  and  depth  of  the  soil.  At 
some  points  white  oak  and  black  oak  prevail ;  at  others  black  oak  and  post  oak ; 
and  where  the  soil  is  more  shallow  and  drier,  wbich  is  the  case  over  a  large 
portion  of  the  ridge,  post  oak  and  black-jack  are  most  numerous,  together  with 
some  barren  oak,  barren  hickory,  and  trees  of  an  allied  growth.  At  the  lower 
end  of  the  slopes,  especially  over  the  limestones  referred  to,  the  growth  is  simi- 
lar to  that  of  the  northern  part  of  Massac  county. 

I  will  close  this  division  of  the  chapter  with  a  few  remarks  upon  the  creeks. 
In  the  western  part  of  Massac  county,  the  water  courses  are  not  long,  and 
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thei'efore  small.  In  the  eastern  part  of  the  district  we  find  some  considerable 
creeks.  Those  in  the  last  described  region,  east  of  the  dividing  ridge,  have 
mostly  narrow  valleys,  with  steep  and  frequently  rocky  slopes.  Thus  the  bottom 
of  Robinet  creek  widens  only  on  its  lower  course,  to  an  eighth  of  a  mile,  and 
while  higher  up  it  was  exceedingly  brushy,  it  is  then  timbered  with  fine  white 
oak,  red  oak  (the  bluebark  variety),  swamp  white  oak,  sugar  tree,  yellow  poplar, 
a  few  beech,  etc.  The  bottom  of  Barren  creek  is  only  a  little  wider,  and 
otherwise  similar.  Dog  creek  has  hardly  any  bottom  land,  and  at  many  points 
has  the  appearance  of  a  rocky  mountain  ravine.  Along  Elkhorn  creek  softer 
limestones  prevail,  and  it  has,  therefore,  more  bottoms  and  arable  slopes  along 
its  course.  On  the  west  side  of  the  ridge  hardly  any  rocks  are  exposed  along 
the  creeks,  which,  therefore,  have  quite  a  different  character.  Massac  creek, 
in  its  upper  course,  forms  merely  a  slightly  depressed  ravine  between  sloping 
hills,  with  little  bottom  land,  which  is  generally  brushy.  Where  it  hasassumed 
its  southern  course,  the  bottom,  for  a  long  distance,  averages  about  half  a  mile 
in  width,  is  little  depressed  except  below  the  adjoining  uplands,  and  principally 
timbered  with  white  swamp  oak,  water  oak,  laurel  oak,  i>luebark  oak,  sweet 
gum,  maple  and  similar  trees.  At  their  mouths  most  of  the  creeks  emptying 
into  the  Ohio  river  assume  the  appearance  of  bayous. 

Geological  Formations, 

The  geological  formations  which  outcrop  at  the  surface,  in  this  and  the 
adjoining  portion  of  Pope  county,  comprise  the  St.  Louis  group,  and  the  Chester 
group  of  the  Sub-carboniferous  series,  and  the  Tertiary  formation,  They  form 
the  continuation  of  the  same  strata  already  described  in  the  report  on  Johnson 
and  Pulaski  counties.  The  Sub-carboniferous  strata  occupy,  exclusively,  that 
portion  of  Massac  county  north  of  the  swamps,  and  extend  across  them  nearly 
all  around  their  southern  margin,  and  in  the  northeastern  part  of  Massac  county, 
and  further  on  in  Pope  county,  they  form  the  bluffs  along  the  Bay  river  bottoms, 
and  along  the  Ohio,  and  reach  several  miles  inland  south  westward,  cropping 
out  on  all  the  creeks  of  that  section.  They  terminate  on  the  Ohio  near  New 
Liberty,  at  the  upper  end  of  the  bottoms  of  the  Black  Bend,  Close  to  the 
southwest  corner  of  Massac,  in  Pulaski  county,  they  are  again  exposed  in  the 
bank  of  the  Ohio,  and  there  can  be  little  doubt  that  they  extend  underground 
nearly  all  under  the  county;  but  between  the  two  last  named  points  they  do  not 
reach  above  the  low  water  of  the  Ohio,  and  have  not  been  struck  in  digging 
wells.  The  Tertiary  strata  occupy  the  higher  portion  of  the  upland  along  the 
southern  edge  of  the  swamps  and  Bay  river  bottoms,  and  continue  thence  unin- 
terruptedly to  the  Ohio,  along  the  south  side  of  the  district,  apparently  dipping 
in  that  direction. 
.  In  the  report  on  Johnson  county  I  have  demonstrated  that  the  dip  of  the 
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Sob-oarboniferons  strata  was,  with  considerable  regularity,  to  north  and  north- 
eastward. On  the  whole  it  remains  unchanged  in  this  district.  Below  the 
mouth  of  Bay  river  we  find,  however,  one  or  more  faults  in  this  formation,  that 
is,  fractures  of  the  strata  combined  with  relative  displacement  of  the  two  parts, 
and  a  separation  of  formerly  contiguous  portions  of  the  formation,  whereby  the 
natural  sequence  of  the  strata  is  of  course  entirely  disturbed. 

The  geological  formations  of  the  district  are  therefore  the  following,  in 
descending  order: 

1.  Tertiary  formations. 

2.  Chester  group. 

3.  St.  Louis  group. 

The  St,  Louis  group  consists  of  various  limestones,  some  of  which  are 
oolitic.  Its  exposed  thickness  may  be  set  down  at  75  feet ;  but  its  aggregate 
thickness  is  undoubtedly  much  greater. 

In  order  to  properly  understand  the  geological  structure  of  the  district,  it 
will  be  well  to  recall  to  mind  the  sections  of  the  strata  close  to  the  Massac  and 
Johnson  county  line,  at  Indian  Point  and  farther  eastward,  which  I  have  given 
in  detail  in  the  report  of  Johnson  county,  for  which  see  pages  380  and  381  of 
a  preceding  chapter. 

From  this  point  southeastward,  the  upland  continues  capped  by  the  sandstone 
No.  8,  but  at  the  base  of  the  blufis  limestones  may  be  traced,  extending  to  the 
southern  extremity  of  the  upland  in  the  northwest  quarter  of  section  29,  town- 
ship 14,  range  4. 

From  the  clifi'  measured  in  the  northeast  quarter  of  section  3,  township  13, 
range  3,  the  strata  dip  eastward  towards  Clifty  creek,  so  that  on  the  west  side 
of  section  1,  only  traces  of  the  limestone  were  observed  at  the  base  of  the  hill, 
which  consisted  mainly  of  the  sandstone  No.  8.  Close  to  the  county  line  I 
observed,  in  the  bank  of  Clifby  creek,  a  ledge  of  sandstone,  and  heavy  ledges 
of  the  same  a  little  higher  up  the  creek.  Between  these  two  outcrops  I  noticed 
some  large  slabs  of  a  limestone  similar  to  No.  9,  and  I  am  not  certain  whether 
these  form  a  local  intercalation  in  the  lower  part  of  the  sandstone  No.  8,  or 
whether  they  really  represent  No.  9,  much  reduced  in  thickness.  South  from 
this  point,  in  the  northwest  quarter  of  section  12,  I  observed  considerable 
masses  of  sandstone  on  the  bank  of  the  creek,  at  the  edge  of  a  low  bottom 
ridge.  I  believe  thb  to  belong  to  No.  10  of  the  Chester  series,  although  it 
was  not  represented  in  the  measured  sections  east  of  Indian  Point.  Possibly 
the  rock  may  be  tumbling  masses  of  No.  8. 

Southeast  from  this,  on  the  east  side  of  section  12,  the  bluffs  exhibit 
considerable  outcrops  ^f  limestone,  and  their  higher  portion  consists  of  the 
sandstone  No.  8.  The  limestone  is  probably  No.  9,  with,  perhaps,  some  St. 
Louis  limestone  strata  at  the  base.    Low  bottom  ridges  between  the  blu&  and 
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Bwamps,  in  sections  12  and  13,  and  in  the  adjoining  section  18,  are  ondoabtedlj 
underlaid  with  the  St.  Louis  limestone. 

Sandy  creek  passes  through  the  sandstone  No.  8  down  to  the  southwest  quar- 
ter of  section  17,  township  14,  range  4.  Farther  south  the  sandstone  is  only 
exposed  in  the  upper  part  of  the  hills,  while  their  base,  which  is  covered  with 
soil,  must  be  underlaid  with  No.  9  of  the  Chester  series  and  perhaps  the  top- 
most layers  of  the  St.  Louis  formation.  The  last  outcrop  of  limestone  was 
observed  in  the  northeast  quarter  of  section  30  (?),  when  the  sandstone,  in 
consequence  of  its  dip,  reaches  down  to  the  edge  of  the  swamp.  The  limestone 
seems,  however,  to  continue  some  miles  farther  near  the  water  level — at  least, 
some  hard  water  springs  at  the  foot  of  the  bluffs  in  the  southeast  quarter  of 
•eotion  16  appear  to  point  to  this  conclusion. 

I  have  stated  before  that  the  St.  Louis  limestone  extends  south  of  the  swamps, 
cropping  out  at  various  points  round  their  margin,  generally  capped  bj  much 
more  recent  formations,  and  probably  extending  at  no  great  depth  all  under  the 
western  part  of  Massac  county.  The  first  outcrop  of  an  older  rock,  east  of  the 
Pulaski  county  line,  is  found  at  the  edge  of  the  swamp  in  the  southwest  quarter 
of  section  18,  township  14,  range  3.  It  is  a  small  exposure  of  a  quartsose, 
finely-grained  sandstone,  probably  corresponding  to  No.  10  of  the  Chester 
series,  although  its  precise  age  can  only  be  surmised,  as  the  rock  is  found  far 
away  from  other  outcrops  and  contains  no  fossils. 

At  the  bottom  of  a  well  in  the  southeast  quarter  of  section  19,  25  feet  below 
the  surface,  much  chert  was  found  similar  to  that  derived  from  some  portions 
of  the  St.  Louis  limestone.  There  can  be  little  doubt  but  that  this  formation 
would  have  been  struck  by  digging  a  few  feet  deeper.  The  first  outcrop  of  it 
was,  however,  found  some  miles  from  there,  on  a  slough  near  Cache  river,  in 
the  northeast  quarter  of  section  8,  township  14,  range  4.  The  rock  is  about 
20  feet  thick,  partly  close  textured,  gray,  sub-con choidal  and  full  of  nodules  of 
ohert,  partly  crystalline  and  oolitic.  It  contains  some  fossils.  Thence  south- 
eastward I  observed  more  exposures  of  similar  rocks  along  the  edge  of  the 
swamps,  in  the  southwest  quarter  of  section  9,  in  the  north  part  of  section  16, 
near  the  middle  of  the  south  half  of  section  15,  and  on  a  bottom  ridge  across  a 
slough  in  the  southeast  quarter  of  section  15.  A  fine  large  spring,  such  as  we 
have  frequently  found  in  connection  with  caves  and  sink-holes  of  this  formation, 
was  noticed  near  the  center  of  section  16.  The  most  prominent  bluff  of  this 
limestone  was,  however,  observed  still  farther  on,  east  of  the  center  of  section 
22.  The  limestone  reaches  there  to  an  altitude  of  53  feet,  and  chert  continues 
higher  up,  indicating  that  the  limestone  also  reaches  higher  than  it  is  actually 
exposed.  The  rock  here  is  heavily  bedded,  very  compjict  and  not  oolitic,  but 
farther  south  in  section  22  and  in  the  north  part  of  section  27,  where  the  bluff 
is  much  lower,  we  find  white  oolitic  ledges,  and  above  them  the  gray,  close- 
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iextared,  uncrystalline  limestone,  with  sub-conchoidal  and  splintery  fracture, 
which  has  been  observed  farther  north. 

Thence  on  no  more  signs  of  the  St.  Louis  limestone  were  discovered  for  several 
miles.  On  the  rolling  poplar  hills  near  the  middle  of  the  west  side  of  section  1, 
township  15,  range  3, 1  observed  a  sink-hole,  which  is  an  unfailing'sign  of  lime- 
stones as  sub-strata;  and  in  the  northwest  quarter  of  the  adjoining  section  6,  town- 
ship 15,  range  4,  a  well  has  calcareous  water,  which  confirms  my  conclusion  that 
the  low  ridges  about  there  are  all  underlaid  with  this  limestone.  The  next  point 
where  it  has  been  actually  discovered  is,  however,  farther  northeast,  in  the 
northwest  corner  of  section  34,  township  14,  range  4,  where,  on  one  of  the  low 
bottom  ridges,  Mr.  C.  D.  Morse  dug  a  well,  in  which  he  passed  through  20  feet 
of  soil  and  clay  and  then  54 i  feet  of  solid  gray,  sub-crystalline  limestone,  before 
he  got  water. 

Two  miles  farther  northeast,  in  the  west  part  of  section  23,  township  14, 
range  4,  the  sandstone  No.  8  forms  prominent  bluffs  at  the  edge  of  the  swamps. 
The  base  of  these  bluffs  is  covered  by  a  talus,  but  some  calcareous  springs, 
especially  in  the  northwest  quarter  of  23,  seem  to  indicate  the  presence  of 
limestones  at  the  base  of  the  hills.  These  may,  however,  belong  to  No.  9  of 
the  Chester  series.  The  St.  Louis  limestone  formation  then  dips  underground 
and  is  covered  by  rocks  of  the  Chester  series.  The  next  point  where«it  rises 
again  to  the  surface  is  12  miles  farther  east,  on  the  lower  course  of  Bay  river. 

Near  the  middle  of  section  22,  township  14,  range  6,  in  Pope  county,  three- 
quarters  of  a  mile  below  the  lower  bridge  over  Bay  river,  it  crops  out  at  the 
lower  end  of  a  ravine  near  the  west  bank  of  the  river,  only  a  few  feet  thick, 
and  capped  by  a  great  thickness  of  the  sandstone  No.  8.  Farther  down  the 
river,  near  the  southwest  corner  of  section  23,  the  limestone  has  attained  a 
height  of  40  or  50  feet.  It  continues  rising  through  section  26,  where  it  coiv 
tains  numerous  sink-holes,  and  across  a  branch  into  section  35.  •  The  rock  is 
partly  crystalline  and  light  grayish,  partly  darker-gray  in  color,  and  close  tex- 
tured, with  a  rather  uneven  fracture,  and  resembles  equivalent  strata  in  the 
northwest  part  of  Massac  county,  only  that  it  is  a  little  more  granular  in  texture. 
In  some  portions  an  oolitic  structure  can  be  recognized.  It  contains  some  thin 
intercalations  of  shales.  Nos.  9  and  10  of  the  Chester  series  were  not  recog- 
nized in  this  vicinity.  They  have  apparently  become  purely  calcareous,  and 
difficult  to  distinguish  from  the  St.  Louis  limestone,  as  also  on  the  Ohio,  below 
Golconda. 

At  Mr.  M.  Bird's,  near  the  center  of  the  southwest  quarter  of  section  26, 
large  masses  of  a  highly  cemented  sandrock  are  found  at  the  foot  of  the  higher 
bluffs,  far  below  the  upper  layers  of  the  limestone.  They  contain  crystals  of 
violet  fluor  spar,  a  mineral  which  is  not  found  any  where  else  in  our  State, 
excepi  farther  east  in  Hardin  county,  where  it  forms  the  gangue  of  lead  yeiitf, 
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and  at  a  few  other  points  in  Pope  county.  It  is  said  that  some  fragments  of 
galena  were  found  at  the  same  place,  but  Mr.  Bird  himself  is  not  fully  satisfied 
of  the  truth  of  this  statement.  I  will  refer  to  this  question  again  under  the 
head  of  '*  Economical  Geology.''  The  sandstone  appears  to  have  tumbled  down 
from  the  higher  hills,  and  to  have  escaped  disintegration  by  its  great  hardness. 

The  St.  Louis  limestone  does  not  extend  south  of  the  north  part  of  section 
Z5f  township  14,  range  6.  There  it  is  cut  off  by  a  fault  which  would  seem  to 
throw  it  down  on  its  south  side  to  a  depth  of  several  hundred  feet.  On  the 
east  side  of  Bay  river  the  St.  Louis  and  the  lowest  Chester  limestone  continue 
to  form  the  lower  part  of  the  bluffs  of  the  Ohio,  capped  by  the  sandstone  No. 
8,  until  they  dip  under  the  water  level  a  mile  and  a  quarter  below  Golconda, 
in  the  north  part  of  section  31,  township  13,  range  7;  but  they  rise  up  again 
close  to  the  Hardin  county  line. 

South  of  the  fault  the  strata  still  dip  more  or  less  to  the  northward.  The  St. 
Louis  limestone,  therefore,  reaches  the  surface  again  some  six  miles  farther 
south,  opposite  the  mouth  of  the  Cumberland  river.  At  times  of  low  water 
some  ledges  of  it  may  be  seen  in  the  bed  of  the  Ohio,  above  as  well  as  below 
the  mouth  of  Dog  creek,  in  the  southwest  quarter  of  section  34,  township  15, 
range  7;  and  a  mile  and  a  half  farther  south,  at  the  former  site  of  Hammels- 
borg,  in  the  northwest  quarter  of  section  10,  township  16,  range  7,  it  may  be 
seen  in  a  ravine  close  to  the  river,  with  an  exposed  thickness  of  20  feet.  It  is 
there  partly  the  white  oolitic  rock,  partly  light  gray  and  very  close-textured, 
with  conchoidal  fracture  and  brittle.  The  higher  sandstone  is  not  exposed,  but 
some  loose  pieces  of  it  strewn  on  the  slope  indicate  its  presence.  This  is  the 
last  outcrop  of  the  limestone,  but  it  has  been  found  in  wells  farther  south  and 
west.  Mr.  Simpson,  in  the  northwest  quarter  of  section  16,  township  16,  range 
7,  struck  a  thin,  shelly  sandstone  at  the  edge  of -the  bottom  land,  at  a  depth  of 
about  40  feet.  It  was  4  feet  thick  and  followed  by  the  limestone,  which  he 
penetrated  some  10  feet,  when  he  obtained  water.  In  a  well  in  the  southwest 
quarter  of  section  8,  also  on  low  ground,  the  same  sandstone  and  limestone 
were  struck. 

The  Chester  Formattoix, — The  development  of  this  formation  in  the  district 
under  discussion  appears  to  be  the  same  as  in  the  adjoining  county  of  Johnson, 
which  has  been  discussed  at  length.  The  whole  of  the  Chester  formation  seems 
to  be  represented  here,  with  the  exception  of  the  uppermost  limestone  division, 
which  has  probably  been  carried  away  by  denuding  agencies.  The  facilities 
for  observation  are,  however,  not  so  good,  because  the  strata  are  generally  over- 
laid unconformably  and  covered  with  much  more  recent  deposits. 

In  speaking  of  the  St.  Louis  limestone,  I  have  already  described  the  outcrops 
of  the  sandstone  No.  10  and  of  the  limestones  and  shales  No.  9  of  the  Chester 
series,  in  the  northwestern  part  of  Massac  couDty,  along  the  bluffs  on  the  north 
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.  side  of  the  swamps,  extending  from  Cache  river  to  the  southermost  extremity 
of  these  bluffs,  and  perhaps  even  into  section  16,  township  14,  range  4. 

The  main  portion  of  the  upland  of  Massac  county,  north  of  the  swamps,  is 
underlaid  with  the  sandstone  No.  8  of  the  Chester  series.  It  caps  the  bluffs 
near  Cache  river,  at  Indian  Point;  also,  in  the  northeast  quarter  of  section  3, 
township  14,  range  3,  the  section  of  which  has  already  been  given.  In  that 
section  it  constitutes  only  the  25  upper,  feet,  but  close  by  it  is  much  thicker, 
and  forms  numerous  prominent  cliffs  round  the  top  of  the  hills. 

The  upper  course  of  Sandy  creek,  from  Columbia  to  the  southwest  quarter  of 
section  17,  township  14,  range  4,  lies  exclusively  through  this  sandstone,  while 
farther  down  the  sandstone  caps  the  hills.  Near  the  southern  extremity  of  the 
bluffs,  in  section  20,  it  finally  dips  down  to  the  level  of  the  ponds,  and  forms  a 
continuous  cliff  round  their  margin,  for  several  miles,  about  60  feet  high,  and 
increasing  in  altitude.  In  section  16,  southeast  of  Columbia,  the  bluffs  are 
about  120  feet  high,  the  upper  60  feet  forming  turrcted  vertical  cliffs.  The 
lower  portion  of  these  rocks  is  exposed  in  the  northwest  quarter  of  section  15, 
on  the  road  from  Columbia  to  the  ponds.  These  lower  strata  are  mostly  soft 
shaly  sandstones  and  highly  arenaceous  shales,  with  intercalations  of  hard 
smooth  layers  of  variable  thickness,  while  the  higher  cliff  rocks  are  partly  so 
firmly  cemented  sandstones  that  their  appearance  approaches  that  of  quartz  rock 
and  their  fracture  is  irregular  and  splintery.  They  are  not  good  building 
material,  while  farther  w^  and  northwest  strata  of  this  formation  contain 
superior  building  stones.  On  the  ridge  at  Columbia  we  find  a  heavy  bed  of 
nearly  pure  quartz  sand,  of  rather  fine  grain,  which  is  evidently  derived  from 
the  disintegration  of  rocks  of  this  formation,  and  furnishes  a  superior  material 
for  plastering. 

These  rocks  continue  farther  north  along  the  edge  of  the  swamps,  and  then 
up  George's  creek,  through  section  10,  the  southwest  quarter  of  section  3,  and 
the  northeast  quarter  of  section  4,  township  14,  range  4,  to  the  county  line. 
Their  dip,  over  all  this  distance,  appears  to  be  decidedly  to  the  northward,  and 
new  strata  succeed  above  those  mentioned  before,  so  that  I  cannot  estimate  the 
aggregate  thickness  of  the  sandstone  No.  8,  in  this  vicinity,  at  much  less  than 
250  feet. 

At  the  county  line  it  dips  underground,  and  is  overlaid  with  the  Chester  lime- 
stone No.  7,  which,  together  with  the  higher  sandstone  No.  6,  form  a  high  hill  just 
north  of  the  line,  which  I  have  described  in  the  report  on  Johnson  county.  All 
the  upland  north  of  the  swamps  and  west  of  George's  creek,  in  Massac  county,  is 
underlaid  with  this  sandstone.  East  of  George's  creek  it  still  forms  the  swamp 
bluffs,  which  are  there  about  60  feet  high,  until  it  suddenly  dips  underground 
in  the  southwest  quarter  of  section  2,  and  is  succeeded  by  the  formation  No.  7, 
which  forms  the  bluffs  from  this  point  to  the  county  line,  in  the  northeast  corner 
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of  section  2,  generally  with  a  capping  of  the  sandstone  No.  6.  These  two 
formations  thus  occapy  only  a  small  area,  parts  of  sections  2  and  3,  township 
14,  range  4.  The  limestone  formation  No.  7  was  not  sufficiently  exposed  in  the 
bluffs  to  obtain  a  good  section,  but  I  only  noticed,  on  top  of  the  sandstone  No. 
8,  some  heavy  beds  of  shales  with  thin  intercalations  of  sandstone,  forming 
beds  of  transition,  and  then  heavy  masses  of  Chester  limestone  strewn  over  the 
slopes.  I  obtained  from  the  latter  some  fine  specimens  of  Crinoidea,  besides 
the  ordinary  Chester  fossils. 

South  of  the  swamps  we  find  an  isolated  outcrop  of  sandstone,  probably 
sandstone  No.  8,  on  a  branch  not  far  from  the  edge  of  the  low  lands,  in  the 
southeast  quarter  of  section  35,  township  14,  range  4.  Two  and  a  half  miles 
farther  north,  at  the  edge  of  the  swamps  opposite  to  the  cliffs  near  Columbia, 
and  about  one  and  a  half  miles  distant  from  them,  begins  another  series  of  rocky 
bluffs.  In  the  southwest  quarter  of  section  23,  they  are  mainly,  if  not  altogether 
composed  of  this  sandstone,  which  is  there  exposed  to  a  thickness  of  100  feet. 
I  am  inclined  to  the  opinion  that  there  is  some  limestone  at  their  base,  from  the 
nature  of  some  springs  issuing  at  their  foot  in  the  northwest  quarter  of  section 
23.  These  sandstones  continue  in  the  bluffs  through  the  northeast  quarter  of 
section  23  and  the  southeast  quarter  of  section  14,  but  in  the  south  part  of 
section  13,  the  hills  grow  lower,  and  the  sandstones  seem  to  dip  gradually  under 
ground,  and  to  be  succeeded  by  the  limestone  formation  No.  7.  In  the  south- 
east quarter  of  section  13,  shales  are  exposed  on  a^pivine,  and  near  the  middle 
of  the  east  line  of  the  southeast  quarter  of  section  13,  this  limestone  itself  is 
exposed  in  the  hill  side,  reaching  from  its  base  to  a  considerable  altitude.  It 
in  mostly  gray,  with  bluish  and  brownish  spots,  highly  siliceous,  and  contains 
intercalations  of  shales.  The  hill  is  from  160  to  200  feet  high  in  the  southwest 
corner  of  section  18,  township  14,  range  5,  and  is  entirely  formed  of  this  lime- 
stone formation,  with  the  exception  of  the  highest  summit,  which  consists  of 
the  sandstone  No.  6.  No  exposures  of  the  limestone  were  observed  south  of 
the  bluffs  on  the  ridge,  but  at  the  foot  of  the  bluffs  it  appears  to  extend 
northeastward  through  section  18.  It  does  not  crop  out  much,  and  I  could 
trace  it  only  by  occasional  masses  of  tumbling  rock.  Near  the  southwest  corner 
of  section  8  sandstone  is  quite  low  down,  and  on  Bear  creek,  north  of  the  center 
of  section  8,  we  find  it  at  the  water's  edge,  soon  to  be  succeeded  by  a  limestone 
formation,  which  may  be  No.  5,  or  more  probably  No.  7,  of  the  Chester  series. 
The  formations  appear  to  be  much  disturbed  along  the  lower  valley  of  Bay 
river,  and  the  sub-divisions  could  not  be  traced  throughout.  On  the  ridge  south 
of  the  bluffs  I  found  outcrops  of  the  sandstone  at  various  points  on  ravines  in 
the  northwest  quarter  of  section  19;  also,  on  the  head  branches  of  Bear  creek, 
in  the  northeast  quarter  of  section  19,  southeast  of  section  19,  and  farther  east 
in  the  west  part  of  section  20. 
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From  Bear  creek  eastward,  through  the  northeast  quarter  of  section  8,  the 
hluffs  exhibit  no  rocks ;  but  in  the  north  part  of  section  9,  we  find  them  com- 
posed of  a  limestone  formfition  of  great  thickness,  measuring  considerably  over 
a  hundred  feet,  and  consisting  of  mostly  grayish,  sub-crystalline  and  siliceous 
limestones  intercalated  with  shales,  with  Archimedes,  Pentrcmites  and  other 
Chester  fossils.  An  outcrop  of  part  of  this  formation  is  illustrated  by  the 
following  section,  obtained  in  the  northeast  quarter  of  section  9,  township  14, 
range  5 : 

1.  Ledges  of  limestone,  of  impure  gr&j-  color,  siliceous,  forming  the  summit  of 

the  bluflf 15  feet. 

2.  Steep  slope,  heavilj  strewn  with  tutnbliDg.  masses  of  limestone,  probablj 

underlaid  maiolj  with  shales,  perhaps  intercalated  with  some  limestone... 30  fee^ 

3.  Limestone,  in  heavy  layers 26  feet. 

4.  Slope,  apparently  underlaid  with  shales  21  feet. 

f>.  A  ledge  of  limestone,  and  slope  to  the  level- of  the  bottom  lands 10  feet. 

These  rocks  dip  to  the  eastward,  and  their  last  exposure  was  observed  in  the 
northwest  quarter  of  section  10,  at  a  spring  at  the  foot  of  the  hills ;  but  they 
probably  continue  in  the  foot  of  the  hills  all  through  section  10.  Back  of  the 
bluffs,  on  the  low  slopes,  near  a  branch  of  Bear  creek,  in  the  southeast  quarter 
of  section  9,  these  limestones  were  also  struck  m  a  well,  at  a  depth  of  only  12 
feet,  and  they  undoubtedly  underlie  a  large  portion  of  the  low  upland  near 
Bear  creek.  The  ridge  east  of  Bear  creek  is,  however,  capped  by  a  sandstone 
formation,  which  overlies  xhese  limestones.  If  these  limestones  overlie  the 
sandstones  in  section  8,  they  would  appear  to  be  No.  5  of  the  Chester  series, 
and  the  sandstones  capping  them  No.  4 ;  but  if  it  was  thus,  I  failed  to  find 
limestones  corresponding  to  No.  7  farther  eastward.  I  therefore  suspect  that 
these  limestones  are  really  No.  7,  and  do  not  overlie  the  sandstone  on  Bear 
creek,  in  the  north  part  of  section  8,  but  that  this  rock  rises  with  a  local  dip 
above  them,  so  that  the  sandstone  east  and  west  of  the  limestones  is  No.  6. 

This  limestone,  whatsoever  its  position  in  the  Chester  series,  is  overlaid  with 
a  heavy  sandstone  formation,  which  forms  numerous  outcrops  around  the  upper 
edge  of  the  ridge  east  of  Bear  creek,  near  the  southeast  corner  of  section  9, 
thence  extends  through  section  10,  and  appears  to  entirely  compose  the  bluffs  in 
section  11,  and  in  section  12,  at  Kobinct  creek,  where  it  forms  cliffs  80  feet 
high.  It  extends  also  southward,  over  the  ridge,  near  Bear  creek,  through 
section  15,  and  the  west  part  of  section  22,  and  thence  to  Bobinet  creek,  and 
occupies  the  whole  valley  of  the  latter  creek,  from  the  Bay  river  bluffs  to  the 
head  of  its  branches,  forming  numerous  and  nearly  continuous  outcrops,  and 
many  precipitous  cliffs,  in  sections  12,  13,  14,  23,  24,  25,  and  the  northeast 
quarter  of  section  26,  township  14,  range  5,  and  on  more  eastern  branches  in 
83ctions  30,  18  and  7,  township  14,  range  6,  to  the  exclusion,  as  far  as  I  know, 
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of  any  otlier  Chester  rock,  with  the  only  exception  of  one  point  at  the  head  of 
an  eastern  branch  in  the  east  part  of  section  18.  Some  of  the  highest  portions 
of  the  ridge  are  covered  with  Tertiary  or  Post-Tertiary  deposits. 

East  of  Robinet  creek  these  sandstones  continue  to  form  the  bluffs  along  the 
Bay  river  bottom,  through  sec^^on  7,  township  14,  range  6,  but  in  the  south- 
west quarter  of  section  8,  near  Mr.  Bazor's,  limestone  crops  out  below  the  sand- 
stone. This  limestone  contains  Archimedes,  is  mostly  gray,  siliceous,  partly 
crystalline,  partly  close  textured.  It  is  not  much  exposed,  but  would  seem  to 
dip  to  the  northwest,  so  that  it  overlies  the  sandstones  which  compose  the  bluffs 
farther  east.  It  then  would  probably  correspond  to  No.  7  of  the  Chester  series. 
The  sandstone  farther  east  is  No.  8.  The  only  other  point  in  this  vicinity 
where  any  traces  of  limestone  were  observed,  is  a  mile  farther  southwest,  on 
the  ridge  on  the  east  side  of  section  18.  At  the  so-called  Barnum's  diggings, 
the  southeast  quarter  of  section  18,  where,  some  years  ago,  a  man  prospected 
for  lead  ore,  the  limestone  crops  out  on  the  slope,  of  bluish  and  grayish  color, 
capped  with  some  sandstone.  It  can  also  be  traced  into  the  northeast  quarter 
of  section  18,  but  is  mostly  hidden  by  tumbling  sand  rock  and  by  soil. 

Below  Mr.  Bazor's,  sandstones  were  observed  in  the  bluffs,  high  up  and 
low  down,  forming  a  series  of  bold  and  picturesque  cliffs.  It  is  the  sandstone 
No.  8  of  the  Chester  scries,  which  can  here  not  be  less  than  200  feet  thick. 
It  continues  in  the  bluffs  to  near  the  mouth  of  Bay  river,  but  on  sections  22 
and  26,  it'  only  caps  those  bluffs,  while  the  St.  I^ouis  limestone,  or  No.  9,  forms 
their  base. 

On  the  branch  which  empties  into  Bay  river  from  the  southwest,  in  the 
southeast  quarter  of  section  16,  township  14,  range  6,  we  find  nearly  continu- 
ous outcrops  of  this  sandstone,  from  its  head  to  its  mouth,  in  the  south  part  of 
section  16,  the  northwest  quarter  of  section  21,  and  the  south  part  of  section 
20 ;  and  it  is  exposed  also  at  numerous  points  in  the  breaks  through  the  south- 
west part  of  this  township. 

I  have  stated,  in  discussing  the  St.  Louis  limestone,  that  this  formation  was 
cut  short  by  a  fault  near  the  mouth  of  Bay  river.  While  north  of  the  fault  we 
find  this  limestone  and  the  overlying  sandstone,  we  observe  south  of  it  strata 
higher  in  the  Chester  series  than  any  where  else  in  this  district,  the  sandstone 
No.  2,  and  limestone  No.  3.  The  fault  itself  is  not  exposed,  so  that  these 
formations  could  be  seen  in  contact,  but  is  hidden  by  the  surface  deposits. 
South  of  it  the  strata  dip  again  to  the  northward,  as  they  aid  north  of  it,  only 
locally  stronger. 

On  the  bend  of  Barren  creek,  only  a  short  distance  from  the  mouth  of  Bay 
river,  in  the  northeast  quarter  of  section  35,  township  16,  range  6,  and  also 
higher  up  the  creek,  on  a  dry  branch  in  the  southeast  quarter  of  section  35, 
some  ledges  of  the  Chester  limestone  No.  3  run  across  the  bed  of  the  creek, 
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capped,  at  an  elevation  of  only  a  Sew  feet,  by  the  sandstone  No.  2.  This  latter 
crops  oat  also  in  the  bank  of  Barren  creek,  in  the  southeast  quarter  of  section 
35,  and  on  the  branch  in  the  southwest  quarter  of  section  35,  and  extends 
some  distance  southward  in  the  hills  towards  Bay  City,  in  the  southwest  quarter 
of  section  36,  and  in  the  northwest  quarter  of  section  1,  the  north  part  of  sec- 
tion 2,  and  at  other  points.  The  limestone  No.  3  continues  at  the  base  of  the 
hills  towards  the  mouth  of  Barren  creek,  gradually  rising.  Bay  City,  on  the 
Ohio,  in  the  centre  of  the  southeast  quarter  of  section  36,  township  14,  range 
6,  is  built  on  it.  It  is  there  of  grayish  and  bluish-gray  colors,  partly  crystal- 
line, partly  semi-crystalline  or  close  textured,  a  rather  impure  limestone,  alter- 
nating with  beds  of  shales,  and  contains  numerous  Archimedes,  Pentremites, 
Productus,  and  other  Chester  fossils,  and  is  exposed  to  a  thickness  of  50  feet, 
while  its  actual  thickness  is  probably  greater.  The  bank  of  the  Ohio  river, 
below  the  limestone,  consists  of  sandstones  intercalated  with  shaly  slates  which 
dip  strongly  to  the  northward.  They  contain  a  seam  of  carbonaceous  shales, 
with  particles  of  coal,  varying  between  one  and  three  inches  in  thickness,  only 
a  few  feet  below  the  lowest  limestone.  A  short  distance  farther  down  the 
river,  near  the  township  line,  the  lowest  ledges  of  this  sandstone  No.  4  rise 
above  the  water  level,  dipping  45  degrees  to  the  northeast,  and  a  few  yards 
farther  on,  the  next  lower  Chester  limestone.  No.  5,  rises  to  the  surface  at  the 
same  dip.  It  resembles  No.  3,  contains  much  spar,  in  consequence  of  the 
fissures  which  is  received  by  being  tilted,  and  has  a  #Tnsiderable  thickness ; 
still,  in  consequence  of  the  strong  dip  it  occupies  only  a  small  space  in  the 
bluff,  before  the  lower  sandstone.  No.  6,  rises  from  underneath  it,  and  forms 
the  point  of  the  bluff  near  the  northeast  corner  of  section  1,  township  15, 
range  6.  There  the  dip  is  all  at  once  changed,  and  thence  down  the  Ohio  to 
Dog  creek  and  beyond,  the  sandstone  No.  6  forms  the  bluffs  in  nearly  horizontal 
position,  rising  very  gradually. 

Up  Barren  creek  the  formations  are  also  various,  but  they  all  belong  to  the 
Chester  scries.  The  limestone  No.  3,  although  little  exposed,  can  be  traced  up 
the  cr^ek  through  most  of  section  2,  township  15,  range  6,  capped  by  the  sand- 
stone No  2.  In  the  southwest  quarter  of  section  2  (?)  the  lower  sandstone  No. 
4  rises  from  underneath  the  limestone  and  soon  occupies  the  whole  bluffs.  At 
the  forks  of  the  creek,  near  the  middle  of  the  south  line  of  section  3,  sandstone 
forms  the  bank  of  the  creek,  and  extends  on  the  main  branch  to  near  the  east 
line  of  section  9,  and  on  Pistol's  branch  to  near  the  middle  of  the  south  line  of 
section  4;  but  I  am  not  satisfied  whether  this  is  all  No.  4  or  whether  there  is 
an  intermediate  limestone  formation  No.  5,  and  the  easternmost  of  the  above 
named  outcrops  are  then  No.  6.  In  the  southwest  quarter  of  section  3,  where 
the  sandstone  is  exposed  on  the  creek,  I  noticed  a  large  mass  of  tumbling  lime- 
stone, and  the  hills,  from  their  shape,  would  seem  to  be  formed  of  limestone. 
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If  this  is  so,  then  we  have  the  limestone  No.  ^  and  sandstone  No.  6.  Continu- 
ing up  Pistol's  branch  we  find  limestones,  probably  No.  7,  extending  through 
the  southwest  quarter  of  section  4  and  the  southeast  quarter  of  section  5,  while 
the  hills  are  capped  by  the  above  mentioned  sandstones.  On  the  main  branch 
of  Barren  creek  the  same  limestones  extend  through  the  south  part  of  section  9 
and  into  the  northwest  quart<!r  of  section  16;  also  capped  by  sandstones.  The 
limestones  attain  a  considerable  thickness  and  are  of  the  common  Chester  type. 
Some  of  them  would  make  a  good  building  rock.  On  the  main  branch  they 
exhibit  numerous  sink-holes.  The  overlying  sandstones  are  also  in  part  a  good 
building  rock.  Near  their  junction  with  the  limestones  they  are,  in  places, 
highly  ferruginous — ^sufficiently  so  to  form  impure  siliceous  iron  ores;  and  some 
of  this  limonite  ore  seems,  also,  to  have  been  formed  in  the  limestone  formation, 
evidently  by  chemical  precipitation  from  the  chalybeate  waters  by  the  lime. 
These  latter  ores  are  by  far  the  purest  of  the  two,  but  their  aggregate  quantity 
seems  not  to  be  large.  The  dip  of  the  strata  in  this  vicinity  is  towards  the 
east.  Just  at  the  county  line,  at  Mr.  Shands  Golithly's  mill,  in  the  northwest 
quarter  of  section  16,  sandstones  form  a  low  outcrop  in  Barren  creek.  If  we 
judge  from  the  prevailing  dip,  this  would  seem  to  be  the  sandstone  No.  8,  as  it 
would'  be  overlaid  by  the  above  mentioned  limestone;  but  in  digging  a  well  at 
the  mill  heavy  masses  of  limestone  are  said  to  have  been  struck  only  a  few  feet 
below  the  surface,  and  apparently  in  place.  Perhaps,  th«n,  the  sandstone  is 
only  an  outlier  of  No.  6  deposited  in  a  denudation  of  No.  7. 

Over  the  ridge,  between  Barren  creek  and  Dog  creek,  sandstones  are  exposed 
at  numerous  points  in  the  breaks,  but  no  outcrops  of  limestones  were  observed. 
Where  these  pass  through  they  must  be  covered  with  detritus  and  soil. 

We  have  seen  that  sandstones,  apparently  No.  6  of  the  Chester  series,  form 
the  bluffs  of  the  Ohio  north  of  Dog  creek,  in  sections  6,  7  and  18,  township  15, 
range  7.  Near  the  center  of  the  east  half  of  section  7  I-  found  the  top  of  the 
ridge  all  underlaid  with  this  sandstone,  and  in  the  upper  part  of  the  bluff  it 
formed  prominent  cliffs.  The  rock  is  mostly  firm,  strongly  cemented,  fine- 
grained, and  contained  locally  particles  of  calcareous- spar.  About  the  middle 
of  the  bluff  I  noticed  these  shaly  intercalations,  and  with  them  a  mixed  areno- 
calcareous  rock,  with  Archimedes  and  stems  of  Encrinites;  and  lower  down 
the  shale  seemed  to  continue  to  the  base  of  the  bluff.  The  height  of  the  cliff 
above  the  bottom  is  generally  between  70  and  80  feet,  while  the  ridge  rises 
higher.  Towards  Dog  creek  the  bluff  is  lower  and  less  abrupt.  In  this  district 
the  succession  of  the  strata  can  not  be  as  plainly  traced  as  some  distance  farther 
north,  for  causes  stated  above;  besides,  there  are  more  local  irregularities, 
strong  variations  of  dip,  such  as  we  have  found  below  Bay  City,  and  I  believe 
more  faults,  which  can  probably  be  demonstrated  by  comparing  the  strata  on 
both  sides  of  the  Ohio. 
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I  observed,  on  the  soath  side  of  Dog  creek,  the  followiDg  section  in  the 
northeast  quarter  of  section  19  (?) : 

1.  Slope,  Btrewn  with  sandstODes,  which  are  in  place  near  bj.     Its  lower  end 

may  be  underlaid  with  shales » 50  feet. 

2.  Cliff  of  Chester  limestone,  full  of  fossils,  gray,  crystalline,  hard,  siliceous..23  feet. 

3.  Slope,  with  outcropping  ledges  of  limestone 11  feet. 

4.  Slope,  apparently  underlaid  with  «hales 16  feet. 

5.  Slope,  with  a  ledge  of  rock  at  its  upper  end,  which  is,  however,  not  exposed, 

probably  limestone 18  feet. 

6.  Slaty,  finely  grained  sandstone,   and  arenaceous  slate,  to  the  bed  of  Dog 

creek 8  feet. 

The  whole  section  measures  126  feet,  of  which  between  50  and  100  are  lime- 
stones and  shales.  Sandstones  form  the  entire  bluffs  of  Dog  creek  farther  up 
in  the  northwest  part  of  section  19  and  in  the  adjoining  section  24,  and  the 
east  part  of  section  23,  township  15,  range  6,  as  far  as  any  rocks  are  exposed 
along  the  creek.  I  noticed  sandstones,  also,  on  the  flat,  rather  low  upland, 
near  the  center  of  section  19,  and  they  cap  the  ridge  west  from  there  near  the 
east  line  of  section  19,  south  of  the  above  section.  The  limestones  form  few 
outcrops,  but  can  be  traced  southward  along  the  bluffs,  which  are  consequently 
more  sloping.  They  apparently  rise  in  that  direction.  On  the  upland,  but 
considerably  below  the  highest  ridge,  at  Widow  Neely's,  near  the  southwest 
corner  of  section  20,  two  wells  were  dug  in  1853.  One  passed  through  blue 
shales  and  a  thin  streak  of  black  carbonaceous  slate  down  to  limestone;  the 
other,  at  a  somewhat  higher  level,  close  by  the  first,  passed  through  limestone 
to  the  shales,  and  did  not  penetrate  to  the  coal.  On  the  east  side  of  the  higher 
hills,  in  the  west  part  of  section  29,  I  observed  at  various  points  these  lime- 
stones, and  sandstones  above  them;  and  it  is  so,  also,  on  the  ravines  of  Elkhorn 
creek,  in  the  southeast  and  southwest  quarters  of  section  30.  The  black  slate 
(some  say  it  was  coal)  was  also  found  in  a  well  in  the  southeast  quarter  of  sec- 
tion 30.  Lower  down  that  same  branch,  in  the  southwest  quarter  of  section  29, 
heavy  outcrops  of  a  sandstone  were  noticed,  which  seem  to  underlie  the  lime- 
stone and  dip  to  the  northward.  Farther  southeast,  on  the  south  side  of  the  wide 
valley  of  Elkhorn  creek,  east  and  south  of  the  center  of  section  32,  township  15, 
range  2,  we  find  again  heavy  outcrops  of  limestone,  which  reach  from  the  bed 
of  the  creek  to  a  considerable  altitude,  interstratified  with  shales.  The  rock 
here  is  mostly  siliceous,  sub-crystalline  and  splintery  in  fracture — an  unmistaka- 
ble Chester  limestone.  Sandstone  forms  the  top  of  the  higher  hills;  and  a 
short  distance  farther  down  the  creek,  in  the  northeast  quarter  of  section  32, 
much  tumbling  sandstone  was  observed  on  the  bank  of  the  creek,  probably  from 
the  same  ledges  which  we  have  found  north  of  the  creek  in  the  southwest 
quarter  of  section  29,  which  seem  to  rise  above  the  last  named  limestone.  On 
the  lower  course  of  the.  creek,  in  the  southwest  quarter  of  section  28,  ita  ohan- 
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nel  is  worn  20  feet  deep  into  sandstones,  which  exhibit  a  strong  dip  to  the  north- 
ward. A  short  dbtance  southeast  from  there,  in  the  northeast  quarter  of  the 
northwest  quarter  of  section  33,  at  the  edge  of  a  low  ridge,  thb  sandstone  occu- 
pies the  few  uppermost  feet,  and  is  partly  so  strongly  cemented  that  it  is  flinty. 
It  is  underlaid  with  limestones.  Another  outcrop  of  the  sandstone  is  in  the 
bed  of  the  Ohio,  in  the  southeast  corner  of  section  28.  There  it  dips  several 
degrees  to  the  west  of  northwest,  and  is  partly  highly  cemented.  Up  Elkhorn 
creek  the  above  mentioned  Chester  limestones  continue  from  the  center  of  sec- 
tion 32  through  the  southwest  quarter  of  section  32  and  the  southeast  quarter 
of  section  31,  capped  by  sandstones;  but  both  are  exposed  at  a  few  points  only. 
Then  sandstones  crop  out  near  the  creek,  in  the  extreme  southwest  part  of  sec- 
tion 31,  where  they  have  been  quarried  to  some  extent.  They  continue  some 
distance  westward,  apparently  rising  from  underneath  the  limestone.  Also,  in 
the  northeast  corner  of  the  adjoining  section  1,  township  16,  range  6,  some 
hard  sandrock  crops  out  in  the  bank  of  the  creek.  Close  by,  higher  up  on  the 
hill,  limestone  is  said  to  have  been  struck  in  a  well,  and  some  tumbling  slabs  of 
a  highly  fossiliferous  Chester  limestone  were  observed  on  the  creek.  Only  the 
more  recent  deposits  were  noticed  for  some  distance  up  Elkhorn  creek,  but  in 
the  southeast  quarter  of  section  35,  township  15,  range  '6,  sandstones  were 
observed  on  the  creek  and  tumbling  on  the  slopes.  South  of  this  creek  only 
the  lowest  Chester  sandstone  was  noticed  above  the  St.  Louis  limestone,  tumbling 
near  Hammelsburg,  in  the  northwest  quarter  of  section  10,  and  in  situ  in  wells 
in  the  northwest  quarter  of  section  16  and  in  the  southeast  quarter  of  section  8, 
township  16,  range  7. 

Farther  northwest,  mostly  in  the  brakes  of  the  dividing  ridge,  we  find  a 
number  of  scattering  outcrops  of  the  Chester  strata,  and  at  other  points  they 
have  "been  discovered  in  digging  wells.  Thus  in  the  southwest  quarter  of  sec- 
tion 7,  township  16,  range  7,  near  the  Pope  county  line,  on  the  road  leading 
west  from  Liberty,  sandstones  crop  out  and  have  been  quarried  on  the  hillside. 
West  and  southwest  of  the  head  of  Dog  creek,  in  the  southwest  part  of  township 
15;  range  6,  there  are  also  numerous  small  outcrops  of  this  kind.  The  sand- 
stone forms  usually  uneven  hard  and  thin  ledges.  Thus  we  find  it  in  the  south 
part  of  section  21,  in  the  middle  and  southwest  parts  of  section  28,  in  the  south- 
east quarter  of  section  27,  in  the  northeast  and  west  part  of  section  33,  and  at 
a  considerably  lower  level  on  a  branch  in  the  southeast  quarter  of  section  32. 
Near  the  center  of  section  28  slaty  shales  were  penetrated  to  a  depth  of  28  feet 
under  a  few  feet  of  the  sandstone.  In  the  northeast  quarter  of  section  27,  on 
the  upper  course  of  a  branch,  some  thin  layers  of  limestone  and  shales  are  said 
to  Jiave  been  struck  in  a  well,  at  a  depth  of  40  feet;  and  limestone  has  also 
been  found  in  a  well  on  the  undulating  flats  near  the.  center  of  section  4,  town- 
ship 16,  range  6,  at  a  depth  of  50  feet;  but  generally,  even  in  deep  wells,  only 
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Tertiary  deposits  are  found.  Near  the  head  of  Massac  creek  the  Chester  sand- 
stone is  also  said  to  crop  oat,  probably  in  section  35,  township  14,  range  5,  and 
it  is  also  exposed  at  a  single  other  point  on  Massac  creek,  near  its  bend  in  the 
northeast  quarter  of  section  7,  township  15,  range  5,  some  distance  below  the 
forks,  extending  a  short  distance  along  the  creek.  Its  whole  exposed  thickness 
seems  to  be  hardly  more  than  25  feet,  and  much  less  in  each  single  outcrop. 
The  ledges  are  usually  hard,  uneven,  partly  thin,  partly  heavy.  Some  of  it  has 
a  porous  texture,  and  can  be  wrought  tolerably  well  "for  building  purposes. 

No  other  outcrops  or  traces  of  the  Carboniferous  formation  have  been  dis- 
covered south  and  west  of  those  last  enumerated. 

Tertiary  and  Post- Tertiary  Formations. — These  formations  occupy  by  far 
the  largest  portion  of  the  upland  between  the  Ohio  and  the  swamps.  Most 
prominent  we  find  in  this  district  the  conglomerate  of  siliceous  pebbles,  with 
ferruginous  cement,  commonly  called  cement  rock,  which,  seems  to  cap  the 
dividing  ridges,  and  thence  to  dip  southwestward  to  the  Ohio.  Besides,  we 
find  immense  quantities  of  the  same  pebbles  uncemented,  in  many  instances 
apparently  removed  from  their  original  position,  and  re-deposited  in  the  waters 
at  a  later  period.  The  shales  and  other  lower  Tertiary  strata,  which  we  found 
exposed  in  Pulaski  county,  are  seldom  found  in  this  district,  except  in  deep 
wells. 

In  the  hills  on  the  Ohio,  in  Pulaski  county,  just  west  of  the  Massac  line,  I 
observed  gray  potters'  clay,  white  micaceous  and  arenaceous  shales,  or  rather, 
fine  micaceous  shaly  sand,  coarser  sand  and  siliceous  pebbles,  and  fragments  of 
the  Conglomerate.  Continuing  eastward  into  Massac  county,  we  find,  on  the 
most  sharply  broken  points  of  the  ridge,  flint  gravel  and  pieces  of  the  Con- 
glomerate, and  on  the  river  bank  escarpments  of  gravel,  frequently  mixed  with 
more  earthy  material,  evidently  in  its  present  form  a  Quaternary  deposit,  but 
then  through  sections  8,  16  and  15,  township  15,  range  3,  as  far  as  Fletcher's 
Landing,  in  the  southwest  corner  of  section  14,  whenever  the  banks  rise  ver- 
tically they  consist  of  an  arenaceous  silt  or  sandy  loam,  of  yellowish  buff  or 
whitish  colors.  The  low  water  beach  is  in  many  places  strewn  with  pebbles 
and  Conglomerate. 

At  Fletcher's  I  observed  a  small  outcrop  of  the  Conglemerate  in  the  river 
bank.  The  Little  Cliain,  a  rocky  shoal,  which  extends  across  the  Ohio  on  the 
southwest  quarter  of  section  19,  and  the  northwest  quarter  of  section  30, 
township  15,  range  4,  is  formed  by  the  Conglomerate,  which  also  covers  the 
bank  there  in  large,  tumbling  masses.  At  this  point,  and  farther  east,  I 
noticed,  along  the  pebble-covered  beach,  a  continuous  succession  of  springs  of 
copperas  water,  which  certainly  indicates  the  presence,  at  that  level,  of  the 
Tertiary  argillaceous  shales  and  clays,  which  contain,  considerable  sulphuret  of 
iron,  as  we  have  stated  in  the  report  on  Pulaski  county.     The  higher  bank 
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sbowS)  in  many  places,  traces  of  the  white,  shaly  sand,  mentioned  above.  TboB 
it  continues  across  Five  Mile  creek;  and  farther  on,  towards  Metropolis,  we  still 
find  several  such  springs. 

Metopolis  is  situated  in  the  southeast  quarter  of  section  2,  township  16, 
range  4,  extending  into  the  southwest  quarter  of  section  2,  the  southeast  quar- 
ter of  section  1,  and  southward  to  the  Ohio,  into  sections  11  and  12.  The 
low  hills  rise  gently  from  the  river,  and  have  a  flat  top.  In  places  they  are 
strewn  with  gravel,  and  fine  yellowish  sand  is  exposed  at  several  points  near 
the  town.  It  is  probably  Quaternary  here,  although  similar  sand  has  been 
found  inter-stratified  with  the  Tertiary  shales. 

On  the  Ohio,  just  above  Metropolis,  in  section  12,  is  the  site  of  old  Fort 
Massac.  Nearly  all  through  that  section,  and  extending  a  short  distance  across 
the  range  line,  we  find  the  Ohio  low  blufls  mainly  consisting  of  the  ferrugin- 
ous conglomerate  of  siliceous  rounded  pebbles.  It  reaches  a  thickness  of  about 
30  feet,  and  begins  some  distance  above  the  low  water  level.  The  siliceous 
material  is  of  all  sizes,  but  most  of  it  is  below  the  size  of  a  hen's  egg.  The 
proportion  of  iron,  although  the  rock  derives  its  brown  color  and  firmness  from 
it,  is  generally  quite  small.  The  Conglomerate  varies  in  hardness,  and  is  inter- 
calated with  narrow  seams  of  a  much  finer  grained  material,  a  ferruginous 
sandstone.  The  base  of  the  Conglomerate  is  no  where  exposed,  but  we  may 
infer  the  presence  of  the  Tertiary  shales,  from  numerous  springs  of  chalybeate 
(copperas)  water,  which  ooze  out  at  the  same  level,  evidently  above  a  stratum 
which  is  impermeable  to  water,  and  forms  a  yellow  scum  on  the  low  water 
beach.  Above  the  Conglomerate  we  observe  a  slightly  indurated,  white,  yel- 
lowish, or  brownish  quartz  sand,  which  is  rather  finely  grained,  sharp,  and 
contains  some  pebbles.  An  outcrop  near  the  east  line  of  section  12,  has  the 
appearance  of  the  white,  micaceous,  shaly  sand  mentioned  above. 

Above  the  mouth  of  Massac  creek,  in  the  east  part  of  section  7,  and  in  sec- 
tion 8,  township  IG,  range  5,  the  uplands  along  the  Ohio  barely  reach  above 
high  water  mark.  There  the  soil  and  sub-soil  forms  a  vertical  escarpment  of  a 
few  feet  in  altitude,  while  the  Conglomerate  crops  out  in  the  beach  at  seasons 
of  low  water,  and  the  copperas  springs  ooze  out  below  it.  I  also  observed 
small  outcrops  of  the  Conglomerate  east  of  the  mouth  of  Seven  Mile  creek,  in 
the  southwest  quarter  of  section  9,  and  the  northeast  quarter  of  section  16. 
There  the  banks  are  so  low  as  to  be  overflowed,  and  grow  still  lower  in  section 
15,  where  they  are  more  sloping  and  show  no  outcrops.  In  section  14  the 
banks  are  steeper  but  not  higher,  and  wc  occasionally  find  a  piece  of  the  Con- 
glomerate. 

Brooklyn,  in  the  southwest  corner  of  section  13,  township  16,  range  6,  is 
built  on  the  only  point,  within  a  distance  of  several  miles,  which  reaches  a  few 
feet  above  high  water  mark.     It  evidently  owes  this  advantage  to  a  base  of 
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solid  Conglomerate.  Although  the  latter  does  not  crop  out  tVi  giiUf  it  is  found 
in  large  tumbling  masses  on  the  grayellj  beach,  which  is  surmounted  by  a  ver- 
tical clay  hank.  Above  Brooklyn  the  wide  bottoms  begin,  and  the  formation 
is  decidedly  alluvial. 

Off  from  the  river,  in  the  western  part  of  the  county,  we  find  the  siliceous 
gravel,  the  same  of  which  the  Conglomerate  is  composed,  over  most  of  the  up- 
lands, and  exposed  on  the  higher  ridges  and  on  steep  points;  but  of  the  Con- 
glomerate I  only  noticed  fragments.  Thus  we  find  it  at  numerous  places  in 
range  3,  as  well  on  the  sharp  ridge  in  township  15,  range  3,  as  farther  north 
in  township  14,  range  3.  Even  where  the  Sub-carboniferous  limestones  crop 
out  the  higher  points  are  strewn  with  gravel.  In  digging  wells,  sometimes  the 
Tertiary  shales  are  struck.  Thus  a  well  in  a  low  situation  in  the  northwest 
'corner  of  section  34,  township  14,  range  3,  not  very  far  from  a  point  thickly 
strewn  with  the  gravel,  passed  through  15  feet  of  soil  and  yellow  clay,  10  feet 
of  hard  red  sand,  then  about  10  feet  of  coarse  gravel  and  pebbles,  then  shales 
and  clay  a  few  feet  thick,  and  finally  into  what  appears  to  have  been  the  white 
micaceous  shaly  sand.  On  a  high  point  in  the  northwest  quarter  of  the  same 
section  (34)  I  noticed  numerous  pieces  of  the  Conglomerate,  together  with  some 
sandy  limonite  (brown  hydrous  oxyd  of  iron),  and  lower  down,  near  by,  much 
of  the  gravel. 

Numerous  pieces  of  the  Conglomerate  were  also  observed  on  high,  stoep  hills 
south  of  the  swamps,  in  the  southeast  quarter  of  section  1,  township  15,  range  3, 
and  vicinity,  and  farther  east,  especially  in  sections  4  and  9,  township  15,  range 
4,  while  on  the  uplands  farther  south  towards  Metropolis,  outcrops  are  scarce 
on  account  of  the  undulating  character  of  the  land,  and  only  banks  of  gravel 
were  noticed  now  and  then. 

In  section  2,  township  15,  range  4, 1  found  pieces  of  ferruginous  sandstone, 
which  evidently  originate  from  the  same  formations.  A  well,  dug  in  the  center 
of  that  section,  on  a  low  ridge,  passed  through  about  12  feet  of  soil  and  yellow 
clay,  12  feet  of  red  sand,  hard  to  dig,  then  gravel  and  sand,  then  plastic  clay, 
more  sand  and  gravel,  and  was  finally  abandoned  in  sand.  It  must  have  reached 
the  Tertiary  strata. 

The  ridge  begins  to  form  a  marked  summit  in  this  vicinity,  beginning  with 
a  prominent  gravelly  knob  in  the  southeast  corner  of  section  11,  whence  it  ex- 
tends northeastward.  In  the  south  part  of  section  1  it  shows  conspicuous 
cliffs  of  the  Conglomerate,  and  the  latter  caps  the  sharply  broken  dividing  ridge 
north  of  Massac  creek,  in  section  31,  south  part  of  section  30,  sections  29,  28, 
27,  south  part  of  section  22,  and  in  section  26,  township  14,  range  5.  It  ex- 
tends north  of  these  summits  over  the  ridge  close  to  the  swamps,  where  I  found 
it  in  large  masses,  in  the  northwest  quarter  of  section  17  and  the  northeast 
quarter  of  section  18;  but  perhaps  it  is  not  in  place  there  now.     I  noticed  it, 
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also,  at  various  points  between  Bear  creek  and  Robinet  creek,  although  the 
main  body  of  that  ridge  is  formed  by  the  Chester  formation.  South  of  the 
main  dividing  ridge,  towar<k  Massac  creek,  I  obseryed  only  tumbling  pieces  of 
the  Conglomerate.  A  well,  dug  in  the  northeast  corner  of  section  33,  on  the 
gentle  slopes  near  Massac  creek,  passed  60  feet  deep  into  various  layers  of  sand, 
gravel  and  clay;  and  a  cistern  on  the  main  ridge,  dose  to  the  Pope  county  line, 
near  the  center  of  section  26,  was  excavated  in  the  white  micaceous  shaly  sand. 
On  the  upper  course  of  Massac  creek,  in  section  35,  I  found  the  bluffs  in  places 
rather  high  and  steep  and  strewn  with  Conglomerate,  with  which  I  noticed, 
also,  pieces  of  a  highly  ferruginous  sandstone,  apparently  corresponding  to  simi- 
lar rocks  at  Fort  Massac. 

The  main  dividing  ridge  changes  its  course  at  the  head  of  Massac  creek  to 
the  southeast,  and  continues  quite  sharply  broken  and  capped  with  the  Con-* 
glomerate  by  the  heads  of  Seven-mile  creek,  Barren  creek,  Dog  creek,  George's 
bayou  and  Elkhorn  creek  to  near  New  Liberty,  on  the  Ohio.  We  find  it  thus 
in  section  6,  township  15,  range  6,  but  more  characteristically  farther  south 
and  southeast  in  the  east  part  of  section  7,  in  the  east  part  of  section  18,  in 
sections  8,  17,  20,  21,  22,  part  of  16  and  15,  through  sections  28,  27,  26,  25, 
in  the  northeast  quarter  of  section  34,  part  of  sections  35  and  36,  all  of  town- 
ship 15,  range  6;  then  in  part  sections  2  and  1,  township  16,  range  6;  and  in 
section  30,  township  15,  range  7;  and  in  section  6,  north  part  of  section  5;  and 
in  sections  4  and  9,  township  16,  range  7.  The  main  body  of  this  ridge  is 
formed  of  the  Sub-carboniferous  formation,  which  crops  out  at  various  points  at 
its  base  and  high  up  towards  the  summit;  but  the  summit  itself  consists  inva- 
riably of  the  Conglomerate.  The  latter  extends  at  numerous  points  eastward 
from  the  main  ridge,  on  the  minor  ridges  between  the  smaller  streams^  to  the 
river  bluffs.  I  thus  noticed  it  much  over  the  older  rocks,  in  the  southwest  part 
of  township  14,  range  G,  between  Robinet  creek,  Bay  river  and  Barren  creek, 
then  between  Barren  creek,  the  Ohio  and  Dog  creek,  and  between  Dog  and 
Elkhorn  creeks.  On  the  hills  west  of  Hammelsburg,  on  the  Ohio,  on  the  east 
side  of  section  9,  township  IG,  range  7,  the  Conglomerate  has  been  struck,  in 
solid  strata,  in  wells,  while  flint  gravel  covers  the  slopes  near  the  river.  No 
signs  of  Tertiary  shales,  or  other  strata  than  the  Conglomerate  and  gravel  beds, 
have  been  discovered  on  these  ridges  south  of  the  head  of  Massac  creek,  above 
the  Sub-carboniferous  formation.  On  Elkhorn  creek,  between  the  outcrops  of 
the  latter,  in  the  southwest  quarter  of  section  3G,  township  15,  range  6, 1  noticed, 
however,  heavy  deposits  of  sand,  apparently  of  Tertiary  age,  but  perhaps  re-de- 
posited in  the  Quaternary  period,  from  which  issues  a  small  spring  of  copperas 
water,  which  may  be  derived  either  from  Tertiary  or  Carboniferous  strata  in 
the  hillside. 
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The  district  between  Massac  oreek,  the  dividing  ridge  and  the  Ohio  bottoms 
is  undoubtedly  underlaid  with  Tertiary  strata;  but  the  surface  configuration  of 
the  country,  which  gradually  slopes  from  the  ridge  towards  Massac  creek  and 
the  -Ohio,  together  with  the  facility  with  which  these  strata  disintegrate,  pre- 
vent their  forming  outcrops.  The  only  information  of  the  composition  of  the 
sub-strata  is  obtained  in  digging  wells,  because  the  beds  of  gravel  which  we 
notice  occasionally  might  be  derived  from  the  Conglomerates  on  the  ridge,  and 
are  certainly  most  if  not  all  of  Quaternary  origin.  Thus  we  find  a  gravelly 
bench  all  along  the  northern  edge  of  the  wide  bottom  of  the  Black  Bend  of  the 
Ohio,  where  there  is  an  ascent  of  a  few  feet  to  the  upland. 

On  the  gently  rolling  land  east  of  Massac  creek,  in  the  southwest  part  of 
township  15,  range  5,  water  is  generally  struck  between  40  and  80  feet  deep, 
the  wells  passing  through  yellow  clay,  then  gravel  and  sand,  and  finally  clay 
and  sand. 

Near  the  upper  course  of  the  south  fork  of  Massac  creek,  on  the  low  upland 
in  the  southwest  part  of  section  11,  township  15,  range  5,  a  well  was  dug  to  a 
depth  of  110  feet  through  sand,  gravel,  gray  micaceous  shale  and  other  Tertiary 
strata,  and  no  water  was  obtained. 

Some  miles  southeast  from  there  Mr.  Sidner  dug  a  well,  in  the  southeast 
quarter  of  section  24,  township  15,  range  5,  on  the  west  side  of  Seven-mile 
creek  and  a  few  feet  above  its  bank.  He  passed  successively  through  yellow 
clay,  gravel,  then  the  white  shaly  sand,  and  finally  dark  colored  shales  with 
streaks  of  sand.  Through  these  latter  he  passed  35  feet  deep,  and  then  aban- 
doned the  work  at  a  depth  of  75  feet,  without  having  obtained  water.  The 
lower  strata  were  unquestionably  Tertiary. 

A  mile  and  a  half  farther  east,  on  much  higher  ground,  in  the  southeast 
corner  of  section  19,  township  15^  range  6,  a  gentleman  dug  at  four  different 
points  from  60  to  90  feet  deep,  without  obtaining  water.  It  appears  that  he 
did  not  strike  the  dark  colored  shales  at  that  depth.  Others,  who  obtained 
water  in  such  deep  wells,  found  it  frequently  much  impregnated  with  copperas 
and  other  salts,  which  make  it  unhealthy. 

Some  miles  farther  south,  probably  near  the  middle  of  the  east  line  of  section 
1,  township  16,  range  5,  Mr.  Willis  dug  104  feet  deep,  and  found  nearly  the 
same  strata  as  Mr.  Sidner. 

Still  farther  southeast  Capt.  Wood  dug  a  well  in  the  southwest  quarter  of 
section  9,  township  16,  range  6,  to  a  depth  of  62  feet.  He  passed  through  14 
feet  of  soil  and  yellow  clay,  3  feet  of  gravel,  then  blue  clay,  slaty  clay  and  pipe 
clay.  The  shaly  white  sand  he  struck  at  44  feet,  and  found  it  8  feet  thick; 
then  followed  pipe  clay,  and  finally  gravel.  In  other  wells  of  that  vicinity  dark 
colored  shales  were  also  found. 
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I  might  add  nore  data,  but  these  are  amply  sufficient  to  show  that  thb  whole 
district  is  underlaid  at  some  depth  with  Tertiary  strata. 

Ecorvomical  QecHogy. 

Coal, — ^The  coal  bearing  portion  of  the  carboniferous  formation,  does  not 
extend  to  thia  district,  and  there  is,  therefore,  no  prospect  of  finding  stone 
coal.  The  thin  streaks  of  carbonaceous  matter  which  hare  been  discovered  at 
a  few  points  in  the  Chester  group,  have  induced  many  to  think  that  paying 
seams  of  coal  might  be  discovered  by  digging  after  them;  but  this  hope  is 
entirely  futile.  In  relation  to  the  prospects  of  finding  coal  in  such  formations, 
I  refer  to  what  has  already  been  said  in  the  report  on  Johnson  county. 

In  Pulaski  and  Alexander  counties  the  Tertiary  shales  contain  traces  of 
lignite,  which  are,  however,  likewise  unpromising.  In  Massac  county  no  such 
traces  have  been  discovered,  and  the  strata  are  so  little  exposed,  that  searching 
for  this  lignite  would  be  expensive,  with  very  little  prospect  of  any  practical 
results  whatever. 

Minerals. 

Lead  Ore. — ^There  has  been  at  times  a  good  deal  of  discussion  amongst 
the  inhabitants  in  relation  to  the  prospects  of  finding  lead  ores.  S^e  loose 
fragments  of  galena  have  occasionally  been  picked  up  on  fields,  northwest  of 
Liberty,  near  the  Ohio,  on  a  low  ridge  at  the  edge  of  the  swamps  near  Sandy 
creek,  and  at  a  few  other  points;  but  undoubtedly  these  pieces  were  dropped 
there  by  the  Indians  or  early  settlers,  who  brought  them  from  distant  points 
for  making  bullets.  Nearly  all  over  the  State,  an  occasional  piece  is  thus 
found.  The  geological  formation  at  these  points  is  not  favorable  to  lead  bear- 
ing veins,  and  if  the  ore  originated  from  the  disintegration  of  lead  bearing 
rooks  in  the  vicinity,  such  pieces  would  not  be  found  in  the  upper  stratum  of 
the  soil,  but  deeper  down  on  top  of  the  bed  rock. 

At  other  points  particles  of  calcareous  spar,  in  the  Chester  limestone,  have 
induced  persons  ignorant  of  practical  mineralogy  to  suppose  that  they  saw 
infallible  signs  of  lead  ore,  while  this  spar  in  fact  formed  only  part  of  petrefac- 
tions,  or  in  some  cases  had  been  formed  in  crevices  of  the  rocks  in  consequence 
of  their  fracturing  by  upheaving  forces.  The  latter  is  the  case  a  short  distance 
below  Bay  City,  on  the  Ohio.  Sometimes  swindlers  in  a  small  way  may  have 
worked  upon  the  imagination  of  the  owners  of  the  land,  in  order  to  victimize 
them.  Thus  lead  ore  has  been  supposed  to  exist  in  the  bluffs  of  Bay  river, 
near  the  middle  of  the  south  line  of  section  8,  township  14,  range  6,'and  on  a 
branch  of  Barren  creek,  in  the  southeast  quarter  of  section  5,  township  15, 
range  6.     At  the  so-called  Barnum's  diggings,  in  the  southeast  quarter  of  sec- 
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lion  18,  township  14,  range  6,  even  a  shallow  shaft  was  sunk  into  the  Chester 
limestone,  from  which  a  few  small  particles  of  iron  pyrites  were  obtained.  A 
similar  attempt  was  made  near  the  centre  of  section  28,  township  15,  range  6, 
where  they  penetrated  sandstones  and  shales  of  the  Chester  formation  over  30 
feet  deep,  with  a  similar  result.  On  Robinet  creek,  in  the  northwest  quarter 
of  section  13,  township  14,  range  5,  another  man  wasted  much  labor  in  sinking 
in  sandstones  of  the  Chester  series.  The  only  point  where  I  have  seen  any 
indications  which  may  lead  to  the  discovery  of  a  lead  mine,  is  at  Mr.  Bird's, 
near  Bay  river,  a  mile  above  its  mouth,  in  the  southwest  quarter  of  section  26, 
township  14,  range  6.  There  we  find  large  masses  of  4he  Chester  sandstone 
No.  8,  apparently  tumbling,  which  must  have  been  in  place  formerly  at  a  higher 
point  of  the  bluff,  the  base  of  which  consists  of  the  St.  Louis  limestone.  These 
sandstones  are  highly  cemented  in  consequence  of  some  metamorphic  action, 
which  was  probably  contemporaneous  with  the  formation  of  the  crystals  of 
fluor-spar,  which  are  here  disseminated  through  them.  The  formation  is  simi- 
lar to  that  at  the  Rosiclare  mines  on  the  Ohio,  in  Hardin  county.  The  fluor 
spar  is  not  found  anywhere  in  the  State,  except  in  connection  with  the  lead  ore 
in  Hardin  county,  and  at  a  few  points  in  the  eastern  part  of  Pope  county, 
where  there  are  also  traces  of  galena.  The  existence  of  the  fluor  spar,  as  well 
as  of  the  lead  ore,  depends,  probably  upon  extensive  fractures  of  the  entire 
rock  formations,  and  although  they  do  not  probably  fill  the  deep  veins  thus 
created,  still  I  consider  them  as  dependent  upon  these  fissures.  There  appears 
to  be  such  a  fault  near  the  Rosiclare  mines ;  and  we  have  seen  that  there  is 
one  at  the  month  of  Bay  river.  The  fluor  spar  need  not,  necessarily,  be  accom- 
panied by  lead  ore.  It  is  said  that  some  fragments  of  lead  ore  have  also  been 
dug  up  at  Mr.  Bird's,  but  the  repA't  is  not  sufficiently  substantiated.  It  would 
be  rather  surprising  that  no  more  mineral  should  have  been  found  amongst  the 
rocks,  if  there  was  a  vein  of  it.  In  order  to  test  its  existence  excavations  of 
the  surface  material  along  the  bluff  would  be  required,  which  should  be  made, 
not  at  random,  but  according  to  the  well-established  rules  which  mining  engi- 
neers follow  in  testing  new  ground. 

Iron  Ore. — Iron  is  extensively  disseminated  through  the  rocks  of  this  dis- 
trict, but  its  ore  is  generally  thoroughly  mixed  with  silex,  which  not  only 
reduces  its  per  centage  of  iron,  but  what  is  far  worse,  damages  its  quality  for 
smelting.  The  Conglomerate,  of  which  I  have  spoken  in  the  preceding  chapter, 
owes  its  solid  character  principally  to  the  iron,  without  which  it  would  be 
merely  a  bed  of  pebbles.  Still,  the  per  centage  of  iron  in  it  is  generally  small. 
Some  sandstones  connected  with  this  Conglomerate,  and  with  the  lower  strata 
of  the  Tertiary  formation,  contain  much  more  iron,  so  that  they  may  be  looked 
upon  as  very  impure,  sandy  iron  ores,  and  so,  also,  some  portions  of  the  Chester 
sandstones ;  very  little  iron  gives,  however,  to  the  rocks  a  dark  color,  and  it  is 
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exceedingly  doubtful  whether  such  rocks  could  ever  be  profitably  smelted.  The 
richest  might  perhaps  be  used  in  conjunction  with  pure  and  rich  ores,  if  con- 
venient to  a  furnace,  but  as  these  rich  ores  are  wanting,  the  poorer  ores  cannot 
be  worked  to  advantage.  I  noticed  such  ferruginous  rocks  especially  in  the 
northwest  quarter  of  section  34,  township  14,  range  3,  in  the  northwest  quarter 
of  section  17,  township  14,  range  5,  at  some  points  in  the  blu£&  on  the  Ohio, 
on  a  branch  of  Barren  creek,  in  the  southeast  quarter  of  section  5,  township 
15,  range  6,  and  in  the  southeast  quarter  of  section  30,  township  15,  range  7. 

Near  Golithly's  mill,  on  Barren  creek,  and  also  in  part  at  the  above  men- 
tioned branch  of  the*  creek,  in  section  5,  I  observed  much  richer  iron  ores,  a 
brown  hematite  of  fair  quality.  This  ore  appeared  to  have  been  formed  by  the 
chemical  action  of  the  Chester  limestones  upon  percolating  chalybeate  waters. 
The  shape  of  the  loose  pieces  of  ore,  strewn  over  the  slope,  would  seem  to 
indicate  that  they  did  not  form  part  of  a  large  mass  of  ore,  but  were,  rather, 
disseminated  through  pockets  in  the  rock.  Some  excavations  will  have  to  be 
made  before  this  question  can  be  settled  positively.  A  bed,  or  probably  bunches 
or  pockets  of  ore,  might  perhaps  be  found  at  the  junction  of  the  limestone  with 
the  overlying  sandstone. 

On  Elkhorn  creek,  in  the  northeast  quarter  of  section  1,  township  16,  range 
6,  on  a  knob  of  Conglomerate,  I  noticed  highly  ferruginous  masses  of  rock, 
and  on  the  slope  highly  ferruginous  sandstones,  and  a  heavy  mass,  very  rich  in 
iron,  perhaps  of  similar  origin  as  those  at  the  above  named  mill.  The  iron 
ores,  in  this  whole  district,  seem  to  originate  from  the  Tertiary  period,  when 
they  were  deposited  as  sulphurets,  and  by  gradual  oxydation  changed  into 
sulphates,  and  permeated  other  strata,  when  they  were  still  further  changed  to 
hydrous  oxyds.  • 

Other  Minerals. — As  far  as  I  could  ascertain,  no  other  minerals  have  been 
discovered  in  this  district  besides  those  already  mentioned.  Where  the  fluor 
spar,  in  connection  with  the  lead  ore,  is  found  in  sufficient  quantity  and  purity, 
it  may  be  sold  for  the  manufacture  of  hydro-fluoric  acid  which  is  used  in  the 
mechanical  arts.  The  sulphurct  of  iron  is  found  in  large  quantities,  dissemi- 
nated through  some  of  the  Tertiary  beds,  but  it  is  worthless. 

Mineral  Springs, — Of  mineral  springs,  we  can  only  mention  the  numerous 
small  springs  of  copperas  water,  along  the  Ohio  beach,  of  which  I  spoke  in 
connection  with  the  Tertiary  formation,  and  a  similar  spring  on  Elkhorn  creek. 
They  are  of  no  economical  or  medicinal  value. 

Building  Materials. 

Most  of  the  sandstones  of  the  Chester  formation,  which  in  other  districts  are 
partly  very  fine  building  rocks,  are  here  mostly  too  hard  and  uneven,  and  can- 
not be  dressed  with  sufficient  facility  to  form  desirable  building  rocks.      At 
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some  points,  however,  tolerable  good  sandstones  have  been  found,  and  by  proper 
search  they  might  probably  be  discovered  at  other  places.  Various  beds  of  the 
Chester  limestones  will  do  pretty  well  as  building  stones,  and  the  St.  Louis 
limestones  can  be  used  to  advantage.  Those  near  the  Ohio  can  be  dressed 
easily,  are  durable,  and  look  finely.  In  most  parts  of  the  district  good  brick 
could  be  easily  obtained.  Most  of  the  Chester  limestones  are  too  impure  to 
make  a  good  lime,  but  some  can  be  burned  to  advantage,  although  the  lime  is 
not  white.  Some  of  the  St.  Louis  limestones  are  better  adapted  for  making 
quick.lime. 

Sand  for  plastering  is  obtained  at  numerous  points,  as  well  from  the  Chester 
limestones  as  from  the  more  recent  formations. 

The  Conglomerate  and*  the  strata  of  pebbles  make  the  very  best  road  mate- 
rial, and  can  be  obtained  in  all  parts  of  the  county,  while  the  white,  fine,  shaly 
sand  furnishes  in  some  places  a  superior  polishing  material.  The  Tertiary 
shales  and  potters'  clays  are  not  found  in  this  district  near  enough  to  the  sur- 
face, as  far  as  we  know,  to  be  available,  although  they  undoubtedly  extend  into 
Massac  county. 

Agrumlture. 

In  the  chapter  on  the  Surface  Configuration  of  this  district,  I  have  discussed 
in  detail  the  character  of  the  land  in  different  sections  of  this  county,  together 
with  its  growth  of  timber  and  quality  of  soil,  so  that  I  may  refer  the  reader  to 
those  pages.  Although  there  are  some  dry  and  rather  poor  sections  to  be  found, 
the  average  quality  of  the  land  is  such  that,  if  properly  cultivated,  it  will  rank 
amongst  the  better  lands  of  our  fertile  State,  and  some  portions  can  not  be  sur- 
passed by  any  others  in  the  State.  In  some  districts  it  is  difficult  to  obtain 
water,  and  wells  of  over  a  hundred  feet  deep  are  dry.  This  is  a  serious  disad- 
vantage. It  is  easy  to  procure  water  for  the  household  use  by  digging  cisterns, 
but  it  is  a  drawback  in  the  management  of  stock. 

Indian  Remains, 

I  can  not  close  these  remarks  without  inviting  the  attention  of  archaoologists 
to  the  Indian  Mounds  on  Sugar-camp  lake,  in  the  Black  Bend  of  the  Ohio.  I 
did  not  visit  them  personally,  but  from  the  accounts  received  there  seem  to 
have  been  extensive  fortifications  and  mounds,  which  probably  belong  to  the 
same  class  as  those  in  the  Mississippi  bottom  opposite  St.  Louis,  and  at  other 
points  farther  up  the  Ohio.  My  authority  is  Mr.  Simpson,  who  lives  near  New 
Liberty,  not  far  from  the  Ohio.  He  came  there  with  the  first  white  settlers,  in 
1809,  and  is  satisfied  that  they  could  not  have  been  made  by  the  Indians  who 
then  lived  in  this  vicinity.  They  would,  therefore,  seem  to  be  of  much  greater 
antiquity. 


CHAPTER    XVII. 


POPE  COUNTY,  NORTH  OF  BIG  BAY  RIVER. 


BT  HENRY  ENGELMANN. 

Pops  county  is  bounded  on  the  east  by  the  Ohio  riyer  and  Hardin  county, 
on  the  north  by  Saline  county,  on  the  west  by  Johnson  and  Massac  counties, 
while  at  the  south  end  it  comes  to  a  point  between  the  Massac  county  line  and 
the  Ohio.  The  northern  portion  of  the  county  is  separated  from  its  southern 
extension  by  the  Big  Bay  river,  which  enters  the  county  near  the  southeast 
corner  of  Johnson  county,  and  thence  run^east  and  southeastward  to  the  Ohio. 
In  connection  with  the  report  of  Massac  county,  I  have  already  discussed  the 
geology  of  the  southern  part  of  Pope  county,  which  forms  a  narrow  strip  of 
land  between  the  Bay  and  Ohio  rivers  and  Massac  county,  to  which  latter  it 
would  seem  naturally  to  belong.  In  the  following  pages  I  propose  to  describe 
the  northern  portion  of  the  county,  and  I  will  apply  the  name  of  Pope  county, 
generally,  to  that  northern  portion,  without  furtlier  qualification. 

Northern  Pope  county  embraces  ranges  5  and  6,  and  the  western  two-thirds 
of  range  7  east  of  the  third  principal  meridian,  in  townships  11,  12  and  13, 
south  of  the  base  line,  except  a  few  square  miles  cut  off  by  the  Ohio  and  Bay 
rivers,  and  also  some  sections  in  range  6,  township  14,  in  the  fork  of  these  two 
streams.  It  contains  about  277  square  miles,  all  of  which  is  heavily  timbered, 
hilly,  and  more  or  less  broken.  Through  its  extreme  northern  portion,  in  a 
direction  a  little  north  of  east,  extends  the  high  dividing  ridge  which  forms 
the  water  shed>between  the  tributaries  of  the  Saline  river,  which  run  north- 
ward, and  the  water  courses  running  southward,  more  directly  toward  the  Ohio. 
The  hills  extend  southward  to  the  bluffs  of  the  Ohio  and  Bay  rivers,  and  there 
are  no  extensive  alluvial  bottom  lands. 

The  geological  formations  in  Pope  county  are  the  same  which  prevail  over 
Johnson  county,  and  its  surface  configuration,  growth  of  timber  and  quality  of. 
soil  are  closely  related  to  those  of  that  county.     The  Coal  Measures  proper 
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do  not  extend  into  Pope  county,  but  we  find,  at  various  points,  outcrops  of  the 
thinner  and  more  irregularly  developed  coal  seams  of  the  Conglomerate,  which 
attain  some  local  importance,  and  also  some  thin  streaks  of  coal  and  carbona- 
ceous matter,  in  the  underlying  Chester  formation.  Iron  ores  are  extensively 
distributed  through  this  county.  They  are  mostly  rather  impure,  and  not  near 
enough  to  the  deposits  of  stone  coal  to  be  worked  at  present,  but  they  will  cer- 
tainly become  valuable  in  the  course  of  time.  Lead  ore  has  been  discovered  at 
various  points.  The  chances  of  its  successful  exploitation  will  be  discussed 
under  the  head  of  Economical  Geology.  A  superior  material  for  queensware 
has  also  been  found,  and  quite  a  number  of  chalybeate  springs  were  observed, 
some  of  which  have  attained  some  local  notoriety. 

Surface  Configuralicn. 

The  surface  configuration  of  Pope  county  is  analagous  to  that  of  Johnson 
county,  and  closely  connected  with  its  geological  formation.  The  rocks  are 
alternations  of  bodies  of  sandstones,  limestones  and  shales.  The  sandstones 
withstand  disintegration  with  considerable  force;  they  form  more  or  less  wide 
and  level  ridges,  and  deep  and  narrow  valleys,  with  steep  slopes,  which  are 
frequently  interrupted  by  boldly  outcropping  ledges  of  rocks,  of  considerable 
thickness.  The  limestones  and  shales,  on  the  contrary,  form  more  rolling  and 
often  gently  sloping  hills,  and  open  arable  valleys.  The  dip  of  the  strata,  in 
part  of  the  county,  is  northward ;  in  another  portion  westward  and  northwest- 
ward. Traversing  the  county  in  these  directions,  we  find,  therefore,  a  succes- 
sion of  high  ridges,  mostly  gently  sloping,  with  the  dip  of  the  strata  to  the 
north  or  northwest,  and  presenting  abrupt  declivities  to  the  south  and  south- 
east; they  are  generally  capped  with  *ledges  of  sand  rock,  while  the  lower  slopes 
are  frequently  underlaid  with  shales  and  limestones,  and  are  much  less  steep 
than  the  upper  ones.  Each  successive  ridge  is  generally  formed  by  a  forma- 
tion higher  or  lower,  in  the  geological  series,  than  that  of  which  the  preceding 
and  following  ones  are  composed.  The  water  courses  sometimes  run  parallel  to 
the  trend  of  the  strata,  and  continue  for  long  distances  between  the  same  ledges 
of  rocks ;  sometimes  they  break  through  the  strata,  at  considerable  angles  to 
their  trend,  and  form  cross  valleys.  The  northwestern  portion  of  the  county, 
near  the  head  waters  of  Big  Bay  river  and  Lusk  creek,  is  entirely  occupied  by 
the  sandstones  of  the  Conglomerate,  and  are  roughly  broken,  far  more  so  than 
most  of  the  other  portions  of  the  county,  although  high  hills  and  cliffs  extend 
south  to  the  Ohio  and  Bay  rivers,  and  continue  across  the  latter.  The  soil  on 
the  ridges  and  on  the  slopes  is  generally  a  yellow  sandy  loam,  such  as  we  have 
described  in  Johnson  county.  It  sustains  a  fine  growth  of  white  oak,  black 
oak  and  hickory,  much  mixed,  on  the  more  calcareous  tracts,  with  the  yellow 
poplar.     The  agriculturist  will  perceive  that  this  soil  must  be  rich  and  strong, 
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and  that,  with  proper  tillage,  this  district  will  rank  high  amongst  the  rich 
agricultural  lands  of  our  State. 

Geological  Formations. 

The  geological  formations  of  Pope  county  correspond  to  those  of  Johnson 
county,  which  have  already  heen  described  in  detail.  They  all  belong  to  the 
lower  division  of  the  Carboniferous  period,  to  the  Conglomerate,  Chester  group, 
and  the  St.  Louis  limestone.  The  Coal  Measures,  proper,  do  not  extend  into 
Pope  county,  but  the  Conglomerate  contains  several  thin  strata  of  stone  coal  in 
this  county,  and  the  Chester  group  still  thinner  seams,  which  latter  are,  how- 
ever, of  interest  only  to  the  student  of  geology,  and  of  no  practical  value.  In 
the  northwestern  half  of  Pope  county  the  strata  form  the  undisturbed  continua- 
tion of  those  of  Johnson  county,  being  moderately  upheaved,  and  dipping 
generally  a  few  degrees  to  north  or  northwest.  More  violent  disturbances  have 
taken  place  farther  southeast,  by  which  the  continuity  of  the  strata  has  been 
partially  destroyed.  A  fault  passes  diagonally  from  southwest  to  northeast, 
through  the  northern  part  of  this  county,  from  near  the  southeast  corner  of 
Johnson  to  the  northwest  corner  of  Hardin  county,  and  continues  farther  into 
Saline  county.  The  strata  visibly  affected  by  this  disturbance  are  the  Con- 
glomerate and  the  Chester  group.  Northwest,  as  well  as  southeast  of  it,  the 
strata  dip,  generally,  to  the  northwest  or  north.  Over  a  considerable  distance 
it  appears  to  form  a  regular  fault,  the  southeastern  portion  having  slid  down 
several  hundred  feet.  At  other  portions  of  the  line  the  disruption  of  the 
strata  appeai;3  to  have  been  less  complete.  There  a  violent  uplift  only  seems  to 
have  taken  place  over  a  narrow  space,  whereby  the  lower  strata  have  been 
brought  to  the  surface  in  a  narrow  anticlinal  fold.  The  strata  on  the  summit 
and  southeastern  flank  of  the  fold,  which  were  considerably  fractured  and 
disrupted,  have  subsequently  been  disintegrated  and  eroded  to  a  greater  or  less 
degree,  leaving  the  lower  strata  exposed.  The  rocks  on  the  northwestern  flank 
of  the  fold,  the  dip  of  which  corresponds,  in  direction,  to  the  general  dip  of 
the  formation,  show  very  little  apparent  disturbance.  In  consequence  of  this 
fault  the  Conglomerate  occupies  the  northwestern  part  of  the  county,  and 
another  band  of  the  same  rock  appears  in  the  southeast,  passing  diagonally 
across  it  and  surrounded  by  outcrops  of  the  Chester  strata. 

In  the  southwest  part  of  the  county,  near  Big  Bay  river,  the  strata  dip  north- 
ward. Along  the  Ohio,  above  the  mouth  of  Bay  river,  the  dip  is  north  of 
west,  and  along  the  east  line  of  the  county  the  dip  is  westward.  This  last 
change  is  caused  by  an  upheaval  in  the  western  part  of  Hardin  county,  where, 
near  the  southeast  corner  of  township  11,  range  7,  some  Upper  Devonian  rocks 
are  thrust  to  the  surface  at  a  point  from  which  the  strata  dip  for  miles  in  every 
direction. 
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St,  Louis  Limestone. 

The  St.  Louis  limestone  occupies  only  a  small  area  in  Pope  county,  near  the 
Hardin  county  line,  east  of  Grand  Pierre  creek,  and,  perhaps,  at  the  hase  of 
the  Ohio  bluffs,  below  Golconda.  At  the  former  point  it  occupies  about  one 
square  mile,  in  the  southeast  quarter  of  section  22  and  the  east  part  of  sections 
27  and  34,  township  11,  range  7,  rising  eastward  from  underneath  the  sand- 
stone No.  8  of  the  Chester  series  towards  the  above  mentioned  center  of  upheaval 
in  Hardin  county,  which  it  surrounds  from  all  sides.  This  rock  is  readily  dis- 
tinguished from  the  Chester  strata,  Nos.  9  and  10  of  which  seem  to  be  wanting 
here,  so  that  it  is  directly  overlaid  by  the  sandstone  No.  8  of  the  series.  Its 
aggregate  thickness  reaches  several  hundred  feet,  but  only  its  upper  portion  is 
exposed  in  Pope  county. 

The  St.  Louis  limestone,  at  this  point,  is  of  pure  bluish  or  pale  grayish  colors, 
partly  compact  and  of  a  close,  finely  and  evenly  grained  texture,  partly  sub- 
crystalline,  and  much  of  it  coarsely  crptalline.  Some  of  the  layers,  especially 
in  the  lower  division  of  the  formation^  are  darker  blue  and  full  of  concretions  of 
chert.  .Fragments  of  the  latter  fill  the  bed  of  all  the  ravines  and  branches, 
and  thus  afford  a  characteristic  sign  of  the  presence  of  this  formation. 

On  the  Ohio  the  Chester  sandstone  No.  &  forms  the  bluffs  near  the  east  line 
of  the  county,  but  the  St.  Louis  limestone,  or  else  the  limestone  No.  9  of  the 
Chester  series,  must  reach  close  to  the  surface  at  their  base.  Limestones  rise 
gradually  above  the  low  water  line  of  the  Ohio,  a  mile  and  a  half  below  the 
mouth  of  Lusk  creek,  below  Golconda,  and  soon  become  more  prominent  and 
form  the  base  of  the  bluffs,  the  more  conspicuous  summit  ledges  of  which  con- 
sist of  Chester  sandstone.  They  thus  continue  to  the  Bay  bottom,  and  appear 
to  descend  underneath  the  water  level  a  short  distance  below  the  lower  Bay 
bridge,  near  the  north  line  of  section  22,  township  14,  range  6,  rising  again 
and  forming  conspicuous  outcrops  on  the  west  side  of  Bay  river. 

These  rocks,  in  the  Ohio  bluffs,  differ  considerably  in  their  lithological  char- 
acter and  general  appearance  from  the  Chester  limestones.  They  are  whitish 
or  light  bluish,  partly  coarsely  crystalline,  and  rather  purely  calcareous,  partly 
close  textured,  splintery  in  fracture,  and  full  of  concretions  of  chert.  I  noticed 
in  them  no  Archimedes,  but  numerous  Pentremites,  such  as  P.  godoni^  Hall, 
and  other  Chester  fossils.  They  are  generally  badly  preserved.  I  did  not  get 
any  from  the  lowest  layers  of  these  outcrops  between  Golconda  and  the  Bay 
river,  and  can  therefore  not  say,  positively,  how  thick  this  Chester  limestone 
No.  9  is  in  this  vicinity.  To  judge  from  the  exposures  near  Rosiclare,  I  would 
expect  the  Chester  limestone  to  be  thick  (at  Rosiclare  it  measures  100  feet), 
and  not  to  find  the  St.  Louis  limestone  above  the  Ohio  level  in  these  bluffs. 
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The  Chester  Group,  Lower  Division. 

I  hare  shown  in  the  foregoing  pages  that  the  lowest  memhen,  Nos.  9  and  10 
of  the  Chester  series,  do  not  appear  to  be  dereloped  in  the  northeast  of  Pope 
conntj,  near  the  Hardin  county  line,  although  their  representatiyes  may  yet  be 
found  there,  but  that  they  crop  out  on  the  Ohio,  below  Golconda,  as  the  lowest 
strata  in  the  bluffii  between  Lusk  creek  and  Bay  rirer,  which  are  capped  by  the 
sandstone  No.  8  of  the  Chester  series.  These  strata  there  are  differently  de- 
Teloped  and  present  a  different  lithological  appearance  from  those  described  as 
No.  9,  in  Johnson  and  the  adjoining  counties,  of  which  they  form  the  continu- 
ation. Their  lithological  character  exhibits  a  far  greater  affinity  to  the  St. 
Louis  limestone,  from  which  they  can  not  readily  be  separated  here,  except  by 
their  fossils. 

The  sandstone  No.  8  holds  a  prominent  position,  and  attains  a  thickness  of 
probably  250  feet,  where  it  is  best  dereloped.  It  is  generally  a  more  or  less 
fine  grained,  siliceous  sandstone,  mostly  of  whitish  or  light  yellowish-brown 
colors,  often  full  of  minute  brownish  specks  from  oxyd  of  iron.  It  sometimes 
forms  heavy  massive  layers  or  breaks  in  thin,  smooth  or  irregular  slabs,  and  is 
generally  well  suited  for  ordinary  building  purposes.  It  occupies  a  narrow  area 
on  the  east  side  of  the  county,  between  the  Hardin  county  line  and  Grand 
Pierre  creek,  as  far  as  it  is  not  taken  up  by  the  above  mentioned  outcrop  of  the 
St.  Louis  limestone.  From  the  large  bend  of  Grand  Pierre  creek,  near  the 
county  line,  in  the  southeast  quarter  of  section  15,  township  11,  range  7,  half 
a  mile  below  the  mouth  of  the  east  fork,  southward  to  the  Ohio,  this  sandstone 
occupies  the  east  side  of  the  creek,  dipping  westward,  while  higher  Chester 
strata  form  the  bluffs  on  the  west  bank.  The  Stockton  ford  of  Grand  Pierre, 
at  which  some  galena  has  been  discovered,  in  the  southwest  quarter  of  section 
22,  township  12,  range  7,  is  also  formed  by  this  sandstone,  which  there  reaches 
to  the  west  side  of  the  creek.  It  extends,  also,  half  a  mile  up  Little  Grand 
Pierre,  forming  several  fords  in  the  northeast  quarter  of  section  33,  township 
12,  range  7.  On  the  Cfhio  it  forms  prominent  bluffs,  from  the  Grand  Pierre 
to  the  Hardin  county  line,  and  also  for  about  a  mile  below  the  mouth  of  that 
creek ;  but  then  it  dips  underneath  the  low  water  level,  below  the  Rock  Quarry 
landing,  in  the  middle  of  the  west  half  of  section  4,  township  13,  range  7.  The 
higher  Chester  strata  form  the  bluffs  of  the  Ohio  from  this  point  to  the  mouth 
of  Lusk  creek,  above  Golconda;  but  the  sandstone  reappears  underneath  them 
half  a  mile  above  the  mouth  of  Lusk  creek,  near  the  south  line  of  section  18, 
township  13,  range  7,  and  may  be  seen  at  various  points  from  there  to  Golconda 
at  times  of  low  water.  It  becomes  prominent  again  below  Lusk  creek,  at  Gol- 
conda, where  it  rises  rapidly  into  a  high  cliff,  and  continues  as  the  most  char- 
acteristic formation,  capping  the  Ohio  bluffs  to  the  Bay  river  bottom,  into  the 
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north  part  of  section  23,  township  14,  range  6,  while  a  mile  and  a  qnarter 
below  Lnsk  creek  the  lowest  Chester  limestone  rises  above  low  water  mark,  and 
thence  on  occupies  the  base  of  the  bluff. 

Back  of  the  Ohio  this  sandstone  extends  a  abort  distance  on  the  south  bank 
of  Lusk  creek;  then  it  occupies  the  ridge  back  of  the  river  bluffs  towards  Mill 
creek,  on  the  east  side  of  which  it  can  be  traced  through  the  eastern  portion  of 
section  35,  township  13,  range  6;  and  the  sandstone  in  the  south  part  of  section 
3  and  in  the  northwest  quarter  of  section  3,  township  14,  range  6,  at  the  edge 
of  the  Bay  river  bottom,  would  still  seem  to  belong  to  this  formation,  which 
appears  to  dip  underneath  to  the  water  level  of  the  Bay  in  the  north  half  of 
section  8,  but  is  not  exposed  there.  On  the  south  side  of  Bay  river  this  sand- 
stone forms  the  bluff  as  far  up  as  section  8. 

The  Chester  Ormt^p^  Upper  Division. 

The  study  of  this  part  of  the  formation  was  rendered  somewhat  difficult  by 
the  various  upheavals  and  faults,  of  which  I  have  spoken  above,  and  which 
cause,  at  many  points,  an  abrupt  alternation  of  the  formations.  Still,  after 
having  once  discovered  the  true  character  of  these  disturbances,  I  was  enabled 
to  trace  the  different  sub-divisions  of  the  Chester  series  with  a  considerable 
degree  of  exactness.  The  section  which  is  given  of  them  in  my  report  on 
Johnson  county  seems,  however,  not  to  answer  altogether  for  their  development 
in  Pope  county,  especially  in  the  eastern  part.  The  lowest  limestone.  No.  7  of 
the  series,  seems  to  retain  the  thickness  and  general  character  which  it  pre- 
sented in  Johnson  county,  but  not  so  the  higher  numbers,  especially  the  sand- 
stone No.  2,  which  appears  to  become  reduced  to  a  few  feet  in  thickness,  so 
that  the  limestones  Nos.  1  and  3  are  sometimes  exposed  in  the  same  slopes, 
without  a  very  noticeable  interruption.  Such  a  change  can  not  surprise  us  in 
a  formation  which  consists  of  such  numerous  alternations  of  entirely  different 
rocks,  each  of  which  demands  for  it«  formation  a  complete  change  of  conditions, 
including  the  depth  and  extent  of  the  ocean,  the  proximity  and  elevation  of 
the  dry  land,  etc.;  and  that  such  changes  of  level  have  actually  and  repeatedly 
taken  place  during  the  Chester  period  is,  moreover,  placed  beyond  doubt,  by 
the  thin  seams  of  coal  which  we  observe  in  various  parts  of  the  formation,  and 
which  required,  for  their  formation,  a  very  shallow  stage  of  the  water  or  rather 
marshy  flats,  as  they  are  undoubtedly  formed  by  the  accumulation  of  a  swamp 
growth  of  plants,  while  the  sandstones  contain  some  remains  of  similar  plants; 
but  the  limestones  above  and  below  them  contain  exclusively  marine  shells, 
which  could  only  have  lived  and  been  deposited  in  the  ocean. 

The  upper  division  of  the  Chester  series,  between  the  sandstone  No.  8  and 
the  Conglomerate,  occupies  a  considerable  area  in  this  district  west  and  north- 
west of  the  above  mentioned  out  crops  of  sandstone,  extending  to  the  main 
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bluff  ridge  of  the  Conglomerate,  in  the  northwestern  part  of  the  county,  which 
stretches  from  a  short  distance  northwest  of  Olendale  to  near  the  northeast 
corner  of  the  county.  Within  this  area,  however,  the  above  mentioned  fault 
occurs,  which  runs  diagonally  from  northeast  to  southwest,  through  nearly  the 
whole  county,  and  on  the  southeast  side  of  which  the  Conglomerate  again 
occupies  a  prominent  ridge,  locally  several  miles  in  width,  which,  of  course, 
diminishes  the  area  of  the  Chester  group.  This  ridge  is  the  one  which  begins 
west  of  the  mouth  of  the  east  fork  of  Grand  Pierre,  and  forms  the  dividing  summit 
between  that  and  Little  and  Lusk  creeks,  with  an  abrupt  eastern  edge,  and 
sloping  towards  the  last  named  creeks ;  it  is  cut  in  twain  by  Lusk  creek,  which 
breaks  through  it  at  its  principal  bend,  above  the  mouth  of  Baty's  branch,  but 
continues  southwest  from  there  round  the  heads  of  Flat  Lick  and  Root  Lick 
branches  towards  Dixon  Springs.  Southeast  of  this  ridge  all  the  members  of 
the  Upper  Chester  series  are  represented ;  but  northwest  of  it  only  the  higher 
numbers  are  exposed,  as  far  as  I  could  discover. 

The  bluff  of  the  Ohio,  at  the  mouth  of  Lusk  creek,  just  north  of  Golconda, 
in  the  middle  of  section  19,  township  13,  range  7,  presents  the  following 
section : 

1.  Sandstone,  capping  the  bluff,  No.  6  of  the  Chester  series 20  or  30  feet. 

2.  Slope,  strewn  with  sandstone,  and  probably  also  underlaid  with  it ..25  feet. 

3.  Siliceous  limestone,  not  all  well  exposed 31  feet. 

4.  Slatj  shales,  principally ..35  feet. 

5.  Siliceous  and  slatj  limestone 8  feet. 

6.  Slope,  apparently  underlaid  partly  with  shales,  partly  with  limestones ..37  feet. 

7.  Covered  with  the  sandy  alluvium  of  the  river  bank 22  feet. 

8.  Sandstone  No.  8  to  low  water  mark 5  feet. 

Total  height,  from  183  to  193  feet. 

The  limestones  present  the  ordinary  lithological  character  of  the  limestone  No. 
7,  are  all  highly  siliceous,  impure,  of  grayish  color,  and  are  mostly  oemi-crys- 
talline  or  sub-crystalline.  They  contain  numerous  fossils,  Archimedes,  Spirifer, 
Athyris,  Pentremites  and  corals;  but  it  is  difficult  to  obtain  fine  specimens. 

As  we  turn  up  the  Ohio  river  we  find  the  sandstone  No.  8  disappear  below 
the  low  water  mark,  near  the  south  line  of  section  18,  and  the  bluff  is  then 
entirely  composed  of  the  limestone  No.  7,  and  the  sandstone  No.  6,  of  the 
Chester  series.  The  strata  dip  northwestward,  while  the  river  runs  southward 
in  section  18.  Near  the  north  line  of  section  18  the  limestone  also  partially 
disappears  underground,  and  only  its  highest  ledges  form  the  bank  of  the  river, 
while  the  bluff  is  principally  composed  of  the  overlying  sandstone.  Thus  it 
continues  through  section  8,  where  the  river  runs  nearly  parallel  to  the  trend 
of  the  strata.  On  the  west  side  of  section  4  the  limestone  has  again  attained 
an  altitude  of  80  feet  above  low  water  mark,  and  a  short  distance  farther  on, 
near  the  Rock  Quarry  landing,  the  sandstone  No.  8  has  once  more  reached  the 
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surface,  and  the  higher  members  of  the  formation  do  not  extend  any  farther 
up  the  river. 

Turning  north,  along  Grand  Pierre  creek,  we  find  this  sandstone  occupying 
its  east  bank  for  more  than  10  miles,  as  before  stated.     The  first  exposure  on 
the  west  side  is  over  a  mile  from  the  Ohio,  between  the  forks  of  the  main  creek 
and  the  Little  Grand  Pierre,  where  this  sandstone  forms  the  bed  and  bank  of 
both  streams,  while  the  limestone  No.  7,  capped  by  the  sandstone  No.  6,  forms 
the  bluffs.     Although  not  every  where  plainly  exposed,  these  formations  con- 
tinue in  this  position  north,  along  the  west  side  of  Grand  Pierre  creek,  through 
township  12,  and  the  south  part  of  township  11.     In  the  southeast  quarter  of 
section  15,  township  11,  range  7,  near  the  Hardin  county  line,  the  sandstone 
No.  8  is  still  exposed  in  the  bank  of  the  creek,  while  the  limestone  No.  7,  and 
the  sandstone  No.  6,  form  ^he  bluff  on  the  west  side  of  the  creek,  near  by. 
From  this  point,  however,  the  sandstone  No.  8  trends  eastward,  into  Hardin  ^ 
county,  and  the  sandstone  which  crops  out  half  a  mile  farther  north,  on  the 
main  creek,  and  on  the  east  fork  in  the  northeast  quarter  of  section  15,  is 
probably  the  higher  sandstone.  No.  6.. 

From  the  forks  of  Grand  Pierre  creek  it  is  not  more  than  one  and  one  half 
or  two  miles  north  to  the  high  dividing  ridge  of  Conglomerate.  The  Chester 
strata  dip,  therefore,  rapidly  northward,  one  after  the  other.  This  may  be 
seen  to  the  best  advantage  on  a  branch  of  the  east  fork,  which  runs  from  north 
to  south,  just  beyond  the  line  of  Hardin  county,  through  sections  2  and  11. 
On  it  we  find  the  whole  series  of  the  upper  Chester  strata,  in  their  regular 
order  of  sequence. 

On  the  upper  course  of  the  main  creek  the  stratification  is  rendered  very 
irregular,  by  the  combined  influences  of  the  two  disturbances,  of  the  one  which 
centers  on  the  west  side  of  Hardin  county,  and  would  here  cause  a  strong  dip 
to  the  northwest,  and  of  the  continuation  of  the  diagonal  fault,  which  may 
here,  perhaps,  merely  cause  an  uplift.  Near  the  ford,  on  the  Golconda  and 
Equality  road,  a  short  distance  above  the  mouth  of  the  east  fork,  on  the  north- 
east quarter  of  section  15,  we  find  the  bed  and  the  bank  of  Grand  Pierre 
creek  formed  of  sandstone,  as  stated  above.  A  little  farther  up  the  creek, 
where  these  strata  have  dipped  underneath  the  bed  of  the  creek,  a  considera- 
ble bluff  of  Chester  limestone  sets  in;  and  the  next  outcrop,  at  the  south  point 
of  the  following  bend,  consists  also  of  limestone,  perhaps  the  same  as  the  last 
mentioned,  but  farther  up  the  creek.  Alternating  sandstones  and  limestones, 
of  the  higher  portion  of  the  Chester  series,  follow  in  rapid  succession,  all 
dipping  successively  underground  northward.  Thus,  just  below  the  mouth  of 
the  western  branch,  in  the  northwest  corner  of  section  15,  we  find  a  limestone 
in  the  bed  of  the  creek,  apparently  No.  3;  close  above  the  mouth  of  the  branch 
a  sandstone,  No.  2 ;  and  a  little  farther  up,  in  the  southeast  quarter  of  section 
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9,  the  succeeding  limestone,  No.  1  of  the  Chester  series,  forms  the  bed  of  the 
creek,  and  the  lower  part  of  the  hills.  Near  the  first  outerop  of  this  limestone, 
the  current,  some  years  ago,  washed  a  deep  hole  in  the  bed  of  the  creek,  and 
laid  bare  a  stratum  of  slates,  and  a  little  coal  was  also  said  to  have  been  found 
here.  Up  the  main  creek,  through  section  9,  the  limestone  continues,  capped 
by  the  Conglomerate  sandstone.  It  seems  to  dip  northwestward  like  the  others. 
In  the  north  part  of  section  9  this  sandstone  reaches  to  the  foot  of  the  hills, 
and  farther  on,  heavy  cliffs  of  it  extend  along  the  creek  in  the  north  part  of 
section  9,  and  in  the  southwest  quarter  of  section  4.  Then,  for  some  distance, 
no  rocks  were  observed  in  place,  but  on  nesM^ing  the  county  line,  I  noticed 
Chester  limestones  in  the  bed  of  the  creek  in  the  northeast  quarter  of  section 
5,  apparently  No.  3  of  the  series ;  and  near  by  the  Chester  limestone  No.  1 
reaches  high  up  in  the  hills,  and  is  exposed  on  the  north  side  of  the  county 
line,  on  both  sides  of  the  valley,  north  of  the  northwest  corner  of  section  5,  and 
north  of  the  northeast  quarter  of  section  5,  and  the  northwest  quarter  of 
section  4.  Underneath  it  traces  of  the  sandstone  No.  2  were  discovered  at 
several  points.  Only  the  very  highest  summit  of  the  ridge,  near  the  county 
line,  in  section  6,  and  in  the  northwest  quarter  of  section  4,  consists  of  the 
Conglomerate.  The  limestone  appears,  however,  io  extend  merely  a  short 
distance  into  Saline  county,  and  then  to  dip  rapidly  to  the  northwestward, 
underneath  the  Conglomerate. 

These  last  exposures  of  the  Chester  limestone,  near  the  head  of  Grand  Pierre 
creek,  are  situated  on  the  line  of  the  before  mentioned  northeast  and  southwest 
fault.  It  is  raised  here  to  a  high  elevation,  when  we  should  expect  it  deep 
underground,  if  the  dip  continued  as  before  and  the  continuity  of  the  strata 
was  not  broken.  The  exposures  were,  however,  too  limited  to  determine,  with- 
out more  minute  investigations,  whether  we  have  a  regular  fault  or  break  in  the 
strata,  as  farther  southwest,  or  whether  the  fault  has  here  been  changed  into  a 
mere  violent  uplift,  with  an  anticlinal  axis  and  without  an  actual  break  in  the 
continuity  of  the  formation. 

Near  the  western  branch  of  Grand  Pierre  we  find  the  uppermost  Chester 
limestone  in  the  slope  in  the  southwest  quarter  of  section  9,  township  11,  range 
7,  and  near  the  northwest  corner  of  section  of  16,  and  in  the  bed  of  the  branch 
farther  west,  in  the  northwest  quarter  of  section  17,  where  the  Conglomerate 
reaches  nearly  down  to  the  water  level.  A  sandstone,  apparently  No.  2,  forms 
the  bed  of  the  branch  in  the  northeast  quarter  of  section  17  and  the  northwest 
quarter  of  section  16;  but  the  hills  on  the  southeast  side  of  the  branch,  in  the 
northwest  quarter  of  section  16,  appear  to  be  composed  of  the  Conglomerate, 
and  the  formations  here  seem  not  only  to  be  disturbed  in  their  stratification, 
but  also  irregularly  developed.  Some  distance  up  the  hill,  on  the  south  side 
of  the  branch,  on  the  west  side  of  section  16,  I  noticed  under  the  roots  of  a 
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fallen  tree,  slate  and  some  particles  of  coal,  and  sandstone  seemed  to  form  the 
bill  in  a  much  disturbed  position,  apparently  the  Conglomerate.  Farther  up 
the  branch,  in  the  southeast  quarter  c^  section  17,  its  bank  consists  of  slates, 
which  at  their  base  appear  to  contain  a  carbonaceous  streak.  Mr.  John  S. 
Johnson,  who  lives  near  by,  bored  there,  and  , thinks  he  passed  through  a  thin 
seam  of  coal,  some  feet  below  the  bed  of  the  branch;  but  he  is  not  positive 
about  it.  The  hill  side  west  from  there  shows  prominent  cliffs  of  sandstone. 
At  Mr.  Johnson's  house,  on  the  north  side  of  section  20,  there  is  some  sand- 
stone exposed  in  the  branch,  and  higher  up  some  shale  and  slate,  with  16  inches 
of  coal,  which  is  said  |o  be  rotten  and  impure,  and  unfit  for  use  in  the  black- 
smith shop.  A  few  feet  higher  up  the  hill  we  observe  a  heavy  cliff  of  sandstone; 
then  again  some  large  blocks  of  Chester  limestone,  which  can  not  be  far  out  of 
place,  while  the  higher  portion  of  the  hill  consists  of  Conglomerate.  The 
exposures  in  this  vicinity  are  quite  puzzling,  and  I  can  only  explain  them  as  a 
local  irregularity  in  the  development  of  the  formations. 

Turning  south,  on  the  west  side  of  the  main  Grand  Pierre  creek,  we  find 
numerous  outcrops  of  the  different  Chester  limestones  and  sandstones,  which 
are  here  crowded  into  a  narrow  belt,  between  the  creek  and  the  dividing  ridge 
to  the  west,  which  is  capped  by  the  Conglomer&te.  With  these  Chester  strata 
we  find,  at  several  points,  a  thin  seam  of  coal.  Thus,  near  Mr.  Weston's  place, 
in  a  ravine  half  a  mile  west  of  the  creek,  six  inches  of  an  impure  shaly  coal 
were  observed  in  the  southeast  quarter  of  the  southeast  quarter  of  section  21, 
township  11,  range  7.  It  occurs  apparently  in  the  upper  layers  of  one  of  the 
sandstones,  probably  No.  4  of  the  series;  while  limestones  crop  out  close  by. 
A  thin  seam  of  coal  is  said  to  have  been  discovered,  also,  on  a  ravine  on  the 
west  side  of  section  4  (?),  township  12,  range  7,  and  more  on  a  branch  near  the 
middle  of  the  north  line  of  section  17,  township  12,  range  7,  apparently,  also,  in 
the  sandstone  No.  4,  where  it  is  said  to  have  varied  in  thickness  from  half  an 
inch  to  four  inches. 

The  upper  limestone.  No.  1,  was  observed  high  up  towards  the  ridge,  in  the 
southeast  quarter  of  section  29  (?),  township  11,  range  7,  and  again  at  the  head 
of  a  branch  near  the  west  line  of  section  5,  township  12,  range  7.  Following 
down  that  branch  through  section  8,  the  northeast  quarter  of  section  17,  the 
northwest  quarter  of  section  1 6  and  the  south  part  of  section  9  to  Grand  Pierre 
creek,  I  again  observed  the  various  numbers  of  the  Chester  series.  First,  in 
section  5,  west  of  the  Goloonda  and  Equality  road,  the  limestone  No.  1,  which 
was  there  partly  bluish-gray,  close  textured,  nearly  conchoidal  in  fracture,  full 
of  concretions  of  flint,  and  partly  gray  and  semi-crystalline.  .  It  is  at  least  80 
feet  thick  and  probably  much  more,  and  is  capped  by  the  Conglomerate.  On 
the  east  side  of  the  road,  on  the  south  side  of  section  5  and  in  the  northwest 
quarter  of  section  8,  we  next  find,  in  the  bed  and  bank  of  the  branch,  some 
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shalj  layers  and  thin  and  uneven  strata  of  sandstone,  which  evidently  underlie 
the  above  named  limestone,  and  seem  to  be  No.  2  of  the  series.  Where  the 
branch  next  turns  eastward,  in  the  northwest  quarter  of  section  8,  a  ledge  of 
this  sandstone  may  be  seen  rising  in  the  hillside;  and  we  soon  find  the  next 
lower  limestone,  No.  3,  rising  ^  the  surface  from  underneath  it.  At  the  next 
bend,  towards  the  south,  the  next  lower  sandstone,  No.  4  of  the  Chester  series, 
is  then  exposed,  in  the  south  part  of  the  northwest  quarter  of  section  8,  and 
continues  along  the  branch  through  the  southwest  quarter  of  section  8  and  into 
the  north  part  of  section  17.  This  sandstone  attains  a  considerable  thickness, 
but  many  of  its  layers  are  thin,  hard  and  uneven,  and  it  contains  the  thin  streak 
of  coal  already  mentioned.  In  the  northeast  quarter  of  section  17,  and  farther 
down,  we  find  the  limestone  formation  No.  5,  and  near  an  old  mill  site,  near 
the  middle  of  the  north  line  of  the  northwest  quarter  of  section  16  (?),  the  next 
lower  sandstone  No.  6;  while  a  quarter  of  a  mile  farther  east,  on  the  banks  of 
Grand  Pierre  creek,  the  limestone  No.  7  is  exposed,  capped  by  No.  6,  as  well 
below  as  above  the  mouth  of  the  branch.  The  sandstone  No.  8  makes  its 
appearance  first  a  short  distance  east  of  the  creek,  west  of  the  northeast  corner 
of  section  16.    - 

Near  the  mouth  of  Little  Gfand  Pierre,  in  the  northeast  quarter  of  section 
33,  township  12,  range  7,  the  bed  of  the  creek  is  formed  by  the  sandstone  No.  8, 
which  here  dips  underground,  and  the  hills  by  the  limestone  No.  7  and  the 
sandstone  No.  6.  No.  7  continues  to  form  the  base  of  the  hills  on  the  north 
side  of  Little  Grand  Pierre,  through  section  33;  but  in  the  northeast  quarter 
of  section  32  the  sandstone  No.  6  has  dipped  down  to  the  water  level.  No.  7 
is  no  more  exposed  in  this  vicinity;  only  at  the  foot  of  the  hills  on  the  south- 
east side  of  the  west  branch,  near  the  middle  of  the  southeast  quarter  of  section 
32,  its  presence  is  indicated  by  numerous  sink-holes.  The  sandstone  No.  6 
extends  some  distance  up  the  Little  Grand  Pierre.  It  forms  a  ford  on  a  county 
road,  near  the  middle  of  the  south  line  of  section  29,  while  the  hills  on  both 
sides  of  the  creek,  in  the  southeast  quarter  of  section  29  and  in  the  northwest 
quarter  of  section  32,  are  mainly  composed  of  the  limestone  No.  5,  capped  by 
the  sandstone  No.  4. 

On  the  west  branch  No.  6  is  exposed  at  various  points  in  the  southeast  por- 
tion of  section  32,  while  No.  5  forms  the  hills  on  the  north  side  of  the  branch, 
in  the  middle  of  section  32,  generally  capped  by  the  sandstone  No.  4,  and 
extends  in  the  base  of  the  bluffs  through  the  southwest  quarter  of  section  32 
and  probably  into  section  31,  where  it  appears  to  dip  underground.  Farther 
up  the  west  branch  there  seems  to  be  a  local  irregularity  in  the  stratification, 
for  at  the  ford,  on  the  Golconda  and  Equality  road,  we  find  sandstones  which 
would  naturally  appear  to  form  the  continuation  of  the  last  named  ledges,  but 
really  seem  to  be  the  lower  sandstone  No.  6,  because  from  their  northward  dip 


POPE  COUNTY,  _  467 

we  find  limestones  in  the  foot  of  the  hills  and  at  some  points  reaching  high  up 
on  the  slopes,  capped  by  a  sandstone  which  can  not  possibly  be  any  other  than 
No.  4.  The  limestone  No.  5  continues  thus  along  the  creek  through  the  north- 
west comer  of  section  31  and  the  west  part  of  section  30.  Then  No.  4  descends 
to  the  bank  of  the  creek,  extending  through  the  southwest  quarter  of  section 
19  and  into  the  northwest  quarter.  It  is  overlaid  and  succeeded  by  the  lime- 
stone No.  3,  which  is  exposed  along  the  creek  in  the  southwest  quarter  of  section 
18,  township  12,  range  7,  and  in  the  northeast  corner  of  section  26  and  the 
northeast  quarter  of  the  southeast  quarter  of  section  13,  township  12,  range  6. 
A  thin  body  of  sandstone  then  follows  in  the  southeast  quarter  of  section  13, 
evidently  No.  2;  and  in  the  northeast  quarter  of  section  13  and  in  the  southeast 
quarter  of  section  12  the  creek  runs  through  the  limestone  formation  No.  1, 
which  is  here  hard,  close  textured,  sub-conchoidal  in  fracture,  blubh-gray  in 
color,  and  highly  siliceous.  From  the  last  outcrop  of  this  limestone  the  Con- 
glomerate reaches  to  the  summit  of  the  dividing  ridge  towards  Lusk  creek. 
Two  miles  farther  south,  on  the  north  side  of  section  25,  township  12,  range  6, 
thb  ridge  is  equally  high  and  falls  off  even  more  precipitously  to  the  eastward; 
but  there  the  Conglomerate  is  much  thinner  and  underlaid  high  up  on  the  hill- 
side with  a  Chester  limestone,  which  is,  however,  not  much  exposed.  Under- 
neath this  follows  a  heavy  and  prominent  ledge  of  sandstone,  which  must 
correspond  to  No.  2,  but  has  much  more  the  general  appearance  of  an  outcrop 
of  the  Conglomerate  than  No.  2  generally  presents.  Lower  down  follows,  par- 
tially exposed,  the  limestone  No.  3,  while  the  limestone  No.  5  seems  to  form 
the  bank  of  the  west  branch  and  the  sandstone  No.  4  the  lower  slopes,  although 
the  latter  is  not  exposed  just  there.  The  upper  part  of  this  section  reminded 
me  much  of  what  I  had  observed  at  Mr.  Johnson's,  in  the  northwest  quarter 
of  section  20,  township  11,  range  7. 

Near  the  Golconda  and  Marion  road  the  Conglomerate  forms  the  summit  of 
the  same  ridge  in  the  middle  of  section  35,  township  12,  range  6;  the  southern 
slope,  however,  in  the  southeast  quarter  of  section  35,  contains  the  uppermost 
Chester  limestone,  and  the  sandstone  No.  2  was  observed  at  the  foot  of  the 
ridge.  Through  the  northeast  quarter  of  section  2  and  the  southwest  quarter 
of  section  1,  township  13,  range  6,  we  find  principally  the  limestone  No.  3  along 
the  road,  capped  in  places  by  the  sandstone  No.  2.  These  two  still  form  the 
low  ridge  near  the  north  line  of  the  northwest  quarter  of  section  12,  but  do  not 
reach  farther  south  near  the  road.  In  section  12  the  sandstone  No.  4  is  only 
found  off  the  road  at  the  head  of  ravines. 

Mr.  Gordon  Thompson,  in  digging  a  well  at  his  house,  near  the  road,  in  the 
middle  of  the  southwest  quarter  of  section  12,  passed  through  16  feet  of  soil 
and  clay,  then  a  thin  layer  of  this  sandstone,  then  15  feet  of  shaly  slate,  and 
finally,  according  to  his  own  account,  through  18  inches  of  stone  coal  and  black 
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shale.  This  appears  to  be  tbe  same  coal  seam  which  has  been  discovered  six 
miles  farther  northeast,  on  the  branch  of  Grand  Pierre,  where  it  was  quite 
thin.  The  sandstones  found  on  the  ridge  in  section  13,  still  appear  to  belong 
to  No.  4,  and  only  those  nearest  the  Ohio  and  Losk  creek  to  No.  6.  The 
intermediate  limestone  No.  5.is  not  exposed  on  the  HMtd. 

At  the  mouth  of  Lusk  creek,  on  its  north  side,  we  have  the  Chester  sand- 
stone No.  8  in  the  bank  of  the  Ohio,  and  the  Chester  limestone  No.  7,  capped 
by  the  sandstone  No.  6,  in  the  bluffs.     I  have  already  given  a  section  of  these 
rocks  at  the  beginning  of  this  chapter.     The  bluffs  thus  continue  westward,  on 
the  north  side  of  the  creek,  for   over  a  mile;  but  gradually  the  strata  dip 
lower,  and  at  the  bend  near  the  northwest  corner  of  section  24,  the  limestone 
has  disappeared,  and  the  sandstone  No.  6  forms  the  bank  of  a  ravine,  while  the 
bluff  on  the  west  side  of  it  consists  of  the  limestone  formation  No.  5,  capped  by 
the  sandstone  No.  4.     The  limestone  is  here  hardly  more  than  50  or  60  feet 
thick.     In  its  lithological  appearance  it  cannot  be  distinguished  from  No.  7,  to 
which  it  generally  bears  close  resemblance.     The  limestone  No.  5  continues  in 
the  lower  part  of  the  bluffs  all  through  the  east  part  of  section  14 ;  then  the 
sandstone  No.  4,  which  capped  it  all  along,  reaches  the  water  level.     I  thus 
noticed  it,  especially  at  the  mouth  of  a  small  branch  a  quarter  of  a  mile  east  of 
the  northwest  corner  of  section  14 ;  also,  at  the  mouth  of  Four-mile  branch,  on 
the  south  side  of  Lusk  creek,  in  the  southwest  quarter  of  section  15,  and  at  the 
ford  in  the  northeast  quarter  of  section  16.     The  next  higher  limestone.  No.  3, 
then  forms  a  bluff  at  least  80  feet  high,  in  the  southwest  quarter  of  section  11 
and  the  southeast  corner  of  section  10;  while  farther  west,  in  the  southwest 
quarter  of  section  10,  it  is  capped  by  the  sandstone  No.  2,  which  is  here  quite 
thin ;  and  the  higher  hills  farther  north,  in  section  10,  contain  the  highest 
Chester  limestone  No.  1,  capped  by  the  Conglomerate.     On  the  west  side  of 
Lusk  creek,  the  limestone  No.  3  forms  the  bluff  in  the  northeast  quarter  of 
section  J16,  capped  by  the  sandstone  No.  2,  and  soon  the  hills  rise  still  higher, 
and  the  limestone  No.  1  occupies  the  summit  near  the  north  line  of  section  16. 
No.  2  dips  underneath  the  water  level  in  the  southwest  quarter  of  section  9. 
Thence  on,  through  the  north  part  of  section  9  and  sections  4  and  5,  the  lime- 
stone No.  1  forms  the  base  of  the  bluffs,  and  their  upper  portion  consists  of  the 
Conglomerate.    The  last  outcrop  of  the  limestone  occurs  just  below  the  mouth 
of  Baty's  branch,  not  far  from  the  township  line.     Its  aggregate  thickness  is 
probably  about  150  feet.     On  the  Golconda  and  Glendale  road,  on  the  ridge  a 
mile  west  of  Lusk  creek,  this  limestone  is  exposed  in  the  northeast  quarter  of 
section  17,  township  13,  range  6,  but  near  the  north  line  of  this  section  the  Con- 
glomerate forms  the  summit. 

On  the   Four-mile  branch   of  Lusk  creek,   which,  is  four  miles  west  of 
Golconda,  the  sandstone  No.  4  extends  from  its  mouth,  in  the  southwest  quarter 
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of  section  15,  upwards  through  the  west  part  of  section  22,  and  the  east  part 
of  section  21,  into  the  northeast  quarter  of  section  28.  There  the  limestone 
No.  5  rises  to  the  surface  from  underneath  the  sandstone,  and  continues  up  the 
hranch  through  the  east  part  of  section  28,  and  the  southwest  quarter  of  section 
27.  It  is  last  exposed  at  the  foot  of  the  summit  breaks,  near  the  southwest 
corner  of  section  27.  The  summit  itself,  on  the  Vienna  road,  perhaps  contains 
No.  4.  The  sandstone  No.  6  caps  the  ridge  between  the  forks  of  Mill  creek,  in 
the  northwest  quarter  of  section  35,  and  in  the  south  part  of  section  34,  town- 
ship 13,  range  6,  and  continues  southwestward  to  the  bluffs  of  Bay  river,  while 
the  limestone  No.  7,  with  its  ordinary  appearance  and  fossils,  crops  out  at  the 
foot  of  this  ridge,  in  the  forks  of  Mill  creek,  in  the  southeast  quarter  of  section 
26  (?),  and  in  the  slopes  on  the  north  side  of  the  south  fork  of  Mill  creek,  in 
section  35,  and  in  the  north  part  of  section  3,  township  14,  range  6 ;  the  under- 
lying sandstone  No.  8  is  exposed  in  the  banks  of  that  branch  near  the  forks, 
and  higher  up  through  section  35,  and  on  branches  of  Bay  river,  in  the  south 
part  of  section  3. 

The  limestone  No.  7,  capped  by  the  sandstone  No.  6,  continues  westward, 
apparently  without  interruption,  and  forms  the  bluffs  on  the  north  side  of  Bay 
river,  through  sections  4  and  5,  township  14,  range  6,  and  section  31,  township 
13,  range  6,  to  the  bridge  and  old  mill  site  on  the  county  road,  in  the  northeast 
quarter  of  section  36,  township  13,  range  5.  A  mile  north  from  there,  near 
the  town  of  Columbus,  the  limestone  has  dipped  underground.  The  sandstone 
No.  6  is  exposed  there  in  the  bank  of  a  branch  in  the  southwest  quarter  of 
section  30  and  in  the  southeast  quarter  of  section  30,  and  also  a  quarter  of  a 
mile  farther  north  in  the  northwest  quarter  of  section  30,  while  the  next  higher 
limestone,  apparently  No.  5,  capped  at  many  pbints  by  the  sandstone  No.  4, 
occupies  the  hills  northeast  of  the  town,  in  the  northeast  quarter  of  section  30, 
and  also  the  bluffs  northwest  of  the  town,  in  the  direction  towards  Flat  Lick 
creek,  in  the  northwest  quarter  of  section  30,  and  in  the  northeast  corner  of 
the  adjoining  section  25,  township  13,  range  5.  Farther  north,  towards  the 
head  of  Flat  Lick  creek,  I  found  the  upper  Chester  limestone,  apparently  No. 
1,  extensively  developed  in  the  hills  on  the  east  side  of  the  creek,  in  the  west 
part  of  section  18,  and  in  the  southwest  quarter  and  centre  of  section  7,  town- 
ship 13,  range  6.  It  undoubtedly  also  forms  the  base  of  the  hills  on  the  west 
side  of  the  creek,  whicluare  capped  by  prominent  ledges  of  the  Conglomerate, 
which  here  extends  much  farther  south  than  on  the  other  side  of  the  creek. 
On  Root  Lick  creek,  the  Chester  limestone  does  not  extend  farther  north  than 
the  southwest  quarter  of  section  14  and  the  southeast  quarter  of  section  15, 
township  13,  range  5,  and  near  Hiirs  branch,  to  the  southwest  corner  of 
section  16. 

West  of  Flat  Lick  creek,  in  the  west  half  of  section  25,  the  Bay  river  bluffii 
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consist  of  about  30  feet  of  limestone,  capped  by  some  sandstone,  perhaps  Nos. 
7  and  6  of  the  Chester  series.  This  sandstone  then  forms  a  oontinuoos  outcrop 
westward  into  section  26,  to  near  Root  Lick  creek.  On  the  west  side  of  the 
latter,  in  the  northeast  quarter  of  section  27,  the  hills  consist  principally  of  a 
limestone,  probably  of  the  next  higher  division,  No.  5,  overlaid  with  some  sand- 
stone, apparently  No.  4;  while  at  their  base  I  noticed  traces  of  a  lower 
sandstone.  No.  6.  Thence  west  I  found  the  uppermost  of  these  sandstones 
prominently  exposed  through  section  28.  In  the  southwest  quarter  of  section 
2B,  the  limestone  underneath  it  is  again  visible,  and  nearer  to  the  Bay,  in  the 
southeast  quarter  of  section  29,  a  lower  sandstone,  apparently  No.  6,  rises  to 
the  surface.  This  sandstone  forms  a  prominent  bluff  thence  on  along  Bay  river. 
It  rises  gradually  as-  the  bluff  extends  southward  into  section  32,  and  reaches  a 
thickness  of  certainly  100  feet,  if  not  more,  while  at  some  points  it  presents  a 
bare  cliff  of  40  feet  thick.  Finally  a  lo^er  Chester  limestone,  apparently  No. 
7,  makes  its  appearance  uaderneath  ii  and  continues,  capped  by  the  sandstone, 
to  the  south  point  of  the  bluff,  in  the  west  part  of  section  32  (?),  township  13, 
range  5,  near  the  Metropolis  and  Glendale  road,  where  it  is  exposed  in  a  thick- 
ness of  some  70  feet  Thence  the  bluff  turns  northward ;  the  limestone  soon 
disappears,  but  the  capping  sandstone.  No.  6,  is  exposed  in  the  northwest 
quarter  of  section  32,  and  in  the  southwest  quarter  of  section  29,  along  the 
edge  of  the  bottom  land.  Near  the  middle  of  the  west  half  of  section  29,  the 
hills  on  the  east  side  of  Sugar  creek  present  a  higher  division  of  the  Chester 
limestone.  North  from  there,  on  the  other  side  of  Sugar  creek,  in  the  north- 
west corner  of  section  29,  we  find  the  hills  composed  of  sandstones,  which 
extend  thcnoe  west  to  the  Johnson  county  line,  which  they  strike  on  the  west 
side  of  section  19.  These  sandstones,  if  the  stratification  was  undisturbed, 
would  appear  to  be  No.  4 ;  but  my  examinations  in  the  adjoining  county  make 
me  consider  them,  in  part  at  least,  as  No.  6,  and  from  the  following  it  will  be 
seen  that  there  are  irregularities  here  which  I  was  not  able  entirely  to  unravel, 
without  a  more  extended  examination.  At  one  point  these  rocks  present  a 
singular  appearance,  as  of  a  dyke  tilted  up  in  the  direction  of  north  and  south, 
or  rather,  as  if  the  eastern  portion  of  the  hill  had  slipped  down,  leaving  the 
rocks  on  the  west  side  protruding.  I  suppose  we  see  here  really  the  effects  of 
a  fault,  because  a  short  distance  farther  north,  we  find  the  strata  in  the  face  of 
the  bluff  strongly  tilted.  The  course  of  the  great  disturbance  which  passes 
from  northeast  to  southwest  through  the  county,  points  in  this  direction,  and  I 
suppose  the  irregularities  here  are  connected  with  this  disturbance,  although  I 
can  not  point  out  its  exact  limits  and  connection. 

Proceeding  north  along  the  bluffs,  on  the  west  side  of  Sugar  creek,  we  soon 
find  the  sandstone  rise  at  a  high  angle  to  the  northward,  on  the  west  side  of 
the  southwest  quarter  of  section  20,  and  one  of  the  Chester  limestones  makes 
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its  appearance  underaeath  it.  The  dip,  however,  changes  suddenly,  and  the 
sandstone  descends  again  with  a  moderate  angle  to  the  northward.  I  noticed 
it  at  various  points  lower  down,  and  it  forms  a  low  bluff  in  the  bank  of  the 
creek  below  the  Vienna  road  in  the  southwest  quarter  of  section  17.  On  the 
east  side  of  the  creek,  limestones  appear  to  form  the  main  portion  of  the  hills 
in  the  middle  of  section  20,  only  capped  by  some  sandstone  on  the  highest 
point,  and  near  the  middle  of  the  north  line  of  section  20,  Chester  limestones 
form  the  main  body  of  the  ridge  between  Sugar  creek  and  and  Hill's  branch, 
at  least  100  feet  thick,  and  capped  by  only  a  few  feet  of  sandstone,  which  may, 
perhaps,  be  the  last  outlier  of  the  Conglomerate. 

Farther  up  Sugar  creek  we  next  find  sandstones  forming  low  bluffs  at  the 
lower  edge  of  the  hills  in  the  extreme  north  part  of  section  17  and  in  the 
south  part  of  section  8.  In  the  southeast  quarter  of  section  8,  a  Chester  lime- 
stone is  exposed  in  the  hill  side  above  these  sandstones,  and  the  latter  soon 
disappear  underneath  the  bed  of  the  creek,  while  the  limestone  appears  to 
continue,  without  interruption,  to  the  northwest  corner  of  section  9.  In  this 
vicinity  it  is  overlaid  with  another  sandstone  formation,  which,  gradually 
dipping  down  to  the  northward,  becomes  the  lowest  formation  along  the  creek, 
through  the  southwest  quarter  of  section  4,  and  extends  into  the  north  part  of 
the  same  section.  This  sandstone  contains  a  thin  seam  of  stone  coal,  at  least 
four  inches  thick,  which  has  been  discovered  in  the  bed  of  the  creek  at  an  old 
mill  site  in  the  northwest  quarter  of  the  southwest  quarter  of  section  4,  but  was 
under  water  at  the  time  of  my  visit.  Perhaps  this  sandstone  is  No.  4,  and  the 
coal  the  continuation  of  the  seam  which  we  have  found  in  this  formation,  on  the 
branches  of  Grand  Pierre  creek.  In  the  hill  side  above  the  old  mill,  near  the 
middle  of  the  east  line  of  section  5,  I  observed  a  higher  Chester  limestone, 
capped  in  the  higher  hills  by  another  sandstone.  The  limestone  extends,  also, 
through  the  low  hills  in  the  northwest  quarter  of  section  4,  and  farther  north, 
and  it  crops  out  at  various  points  along  the  creek  through  the  east  part  of  sec- 
tion 33.  The  higher  sandstone  then  makes  its  appearance  in  the  upper  portion 
of  the  low  bluffs,  and  reaches,  in  the  northwest  quarter  of  section  34,  to  within 
a  few  feet  of  the  bed  of  the  creek;  but  the  limestone  appears  to  extend  a  long 
ways  farther  up  the  creek,  which  runs  here  from  east  to  west,  although  it  is 
little  exposed,  and  the  hills  seem  to  be  formed  of  the  higher  sandstone.  This 
latter  is  No.  2  of  the  Chester  series.  It  attains  a  very  considerable  thickness, 
and  thus  differs  from  the  description  given  of  its  scanty  development  farther 
east.  It  occupies  the  ridge  between  Sugar  creek  and  Haze's  creek,  south  of 
Olendale,  and  also  dips  gently  to  the  northward. 

Bay  river  heads  in  the  Conglomerate,  but  the  highest  Chester  limestone 
makes  its  appearance  underneath  the  sandstone  near  the  mouth  of  Little  Bay 
creek,  in  the  southwest  quarter  of  section  8,  township  12,  range  5,  and  extends 
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thence  down  Bay  river,  gradually  rising.  Near  the  south  line  of  section  18  it 
has  attained  an  altitude  of  at  least  100  feet,  on  the  east  side  of  the  riTer,  and 
is  still  capped  hy  the  sandstone,  which  extends  into  the  northeast  quarter  of 
section  19  and  forms  the  summit  of  the  ridge  thence  eastward,  while  the  lime- 
stone underlies  the  slopes  on  the  south  side  of  the  summit,  towards  Ease's 
creek,  in  sections  19,  20,  21  and  22.  Most  of  thb  limestone  is  hard  and  sili- 
ceous, and  the  intercalated  clay  shales  form,  at  some  points,  barren  spots  or 
scalds.  Near  the  Bay  bridge,  in  the  northwest  quarter  of  section  19,  the  lower 
sandstone  No.  2  has  reached  the  surface,  and  extends  thence  down  that  stream 
to  beyond  the  Johnson  county  line,  and  eastward  up  Hase's  creek,  which  is  a 
main  branch  of  the  Bay,  through  sections  30,  29,  28,  21,  and  over  the  ridge 
south  of  Haze's  creek,  as  I  have  stated  before.  At  Glendale,  which  is  situated 
in  the  southwest  quarter  of  section  21,  township  12,  range  5,  this  sandstone 
No.  2  forms  the  banks  of  the  creek,  while  the  limestone  No.  1  is  exposed  only 
a  few  feet  higher  up.  On  the  north  prong  of  Haze's  creek  this  limestone 
appears  to  dip  underground  near  the  north  line  of  section  14.  On  a  small 
branch  I  saw  its  highest  ledges  capped  by  the  Conglomerate  in  the  southeast 
quarter  of  section  15,  and  near  the  east  prong  I  observed  it  on  the  slope  under- 
neath the  Conglomerate,  in  the  southeast  quarter  of  section  14  and  in  the  south 
part  of  section  13,  and  at  some  springs  near  the  southeast  corner  of  section  13 
and  northeast  corner  of  section  24.  Half  a  mile  west  from  there,  down  the 
branch,  we  come  to  some  sandstones  which  are  intercalated  between  the  Chester 
limestones.  Some  of  the  sandstone  forms  hard,  thin,  irregular  layers,  and  part 
of  it  forms  a  quartzite  or  solid  bed  of  quartz  rock,  evidently  in  consequence  of 
a  local  metamorphosis.  It  may  be  best  seen  in  the  northwest  quarter  of  section 
24,  where  the  creek  falls  over  the  lowest  ledge  of  it  to  the  underlying  limestone. 
The  aggregate  thickness  of  this  intercalation  can  hardly  exceed  10  feet.  I 
found  the  quartzite  again  at  many  points  in  the  hills  farther  southwest,  on  the 
west  side  of  section  24  and  in  the  east  part  of  section  23,  on  top  of  the  lower 
Chester  limestone,  and  also  on  the  county  road  in  the  northeast  quarter  of  sec- 
tion 24,  and  at  other  points'^ 

These  few  layers  bear  little  resemblance  to  the  heavy  body  of  sandstones 
which  have  been  described  as  No.  2  in  the  lower  part  of  the  creek,  but  their 
thickness  corresponds  nearer  with  that  of  the  No.  2  of  the  eastern  part  of  the 
county.  A  more  detailed  examination  would  be  required,  however,  to  enable 
us  to  trace  all  the  minutisB  of  the  changes  which  the  formation  undergoes,  and 
which  are  of  no  practical  importance. 

Near  the  mouth  of  a  small  branch  of  Haze's  creek,  in  the  southwest  quarter 
of  section  23,  I  observed  a  lower  sandstone,  apparently  the  same  as  that  near 
Olendale,  in  the  bed  of  the  stream.  The  hills  consist,  however,  of  Chester 
limestone  and  shales,  which  are  capped  by  a  few  feet  of  sandstone,  which  is 
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partly  chcrty,  and  evidently  forms  the  continuation  of  the  bed  of  quartzite. 
The  limestone  is  here  rich  in  fossils,  especially  Retzia  vera  and  Ath^/ris 
ambigua. 

Continuing  northeast  along  the  edge  of  the  high  ridge,  we  soon  come  to  the 
waters  of  Lusk  creek.  Near  the  Golconda  and  Marion  road  the  Conglomerate 
caps  the  high  point  in  the  southwest  quarter  of  section  8,  township  12,  range 
6 ;  but  thence  the  ridge  falls  off  rapidly  towards  the  south,  and  the  lower  hills 
are  formed  by  the  upper  Chester  limestone,  in  the  southeast  quarter  of  section 
8,  and  in  the  north  part  of  section  18,  17,  etc.  I  observed  these  limestones 
also  in  the  northeast  corner  of  section  19,  the  northwest  corner  of  section  20, 
and  near  the  branch  in  the  southwest  quarter  of  section  17,  where  I  obtained 
from  them  a  variety  of  Chester  fossils,  Archimedes,  Pentremites,  Producius 
pilei/ormiSf  various  Spirifers,  etc.  Near  the  forks  of  that  branch,  in  the  northeast 
quarter  of  section  20,  some  layers  of  sandstone  rise  from  underneath  this  lime- 
stone, and  form  a  conspicuous  little  bluff;  but  only  a  few  rods  farther  on,  other 
thin  layers  of  Chester  limestone^ise  out  of  the  bed  of  the  creek,  underneath 
this  sandstone,  which  can  only  have  a  very  limited  thickness,  and  is  apparently 
No.  2  of  the  Chester  series.  It  rises  rapidly  as  we  continue  down  the  branch, 
and  soon  forms  the  summit  of  the  bluff  hills  in  the  northeast  quarter  of  section 
20.  The  slopes  are  there  covered  with  masses  of  tumbling  sand  rock,  but  at 
various  places  traces  of  the  limestone  are  recognized  in  the  hill  side.  Near  the 
east  line  of  section  20  the  sandstone  seems  to  pitch  down  again  towards  the 
east,  and  we  soon  reach  Lusk  creek  and  the  Conglomerate,  having  passed  the 
line  of  the  fault.  Along  this  portion  of  Lusk  creek,  for  several  miles  up  and 
down,  the  Conglomerate  extends  in  the  bank  and  in  the  hills  cast  of  the  creek, 
with  the  same  regularity  as  the  Chester  sandstone  No.  8,  on  Grand  Pierre,  and 
the  diagonal  fault  seems  to  coincide  nearly  with  the  course  of  the  stream.  On 
its  northwest  side  we  generally  find,  therefore,  the  upper  members  of  the 
Chester  series.  Thus  the  bluffs  half  a  mile  below  the  branch  on  the  west  side 
of  Lusk  creek,  in  the  south  part  of  section  20,  present  outcrops  of  a  Chester 
limestone,  capped  by  some  sandstone,  apparently  Nos.  3  and  2.  Lower  down, 
the  bluffs  on  the  west  side  of  the  creek  continue  high,  and  are  apparently 
formed  of  the  same  strata  to  the  south  line  of  section  30 ;  then,  near  the  north- 
east corner  of  section  31,  we  come  to  a  small  branch  with  the  Conglomerate  in 
its  bank,  and  the  creek  there  enters  this  formation,  while  the  Chester  strata 
evidently  continue  westward  over  the  hills. 

In  the  northwest  quarter  of  section  21,  and  in  the  southwest  quarter  of 
section  16,  township  12,  range  6,  I  observed  only  sandstones  along  the  banks 
of  Lusk  creek,  but  in  the  southeast  quarter  of  section  16,  some  ledges  of  sand- 
stone rise  abruptly  to  the  northwest,  and  presently  we  find  underneath  them  an 
outcrop  of  Chester  limestone.  This  is  a  little  below  tfce  crossing  of  the  Marion 
61— 
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road,  and  on  both  sides  of  that  road,  west  of  the  creek,  we  find  heavy  exposures 
of  this  limestone,  which  is  very  hard,  of  gray  color,  crystalline  or  close  textured 
and  full  of  chert.  I  obtained  from  it  various  Chester  fossils,  especially 
Archimedes,  Productus  pilei/ormis,  P.  elegans,  Spirifer  linecUus,  Spiri/erina 
octopUcata,  and  others.  A  few  rods  farther  north  some  old  lead  diggings  are  in 
this  same  formation,  while  a  short  distance  farther  west  and  northwest,  in  the 
northeast  quarter  of  the  southeast  quarter,  and  the  southwest  quarter  of  the 
northeast  quarter  of  section  16,  we  find  a  lower  sandstone  rising  from  under- 
neath this  limestone,  with  a  slight  dip  to  the  south  or  southeast,  conformable 
to  the  limestone  itself.  This  dip  is  undoubtedly  soon  reversed  and  only  caused 
by  the  proximity  of  the  greater  disturbance.  In  the  limestone  and  shales 
which  overlie  this  sandstone  in  the  rear  of  the  diggings,  in  the  very  same  hill 
in  which  they  are  located,  I  observed  Chester  fossils.  This  limestone  is 
evidently  one  of  the  highest  of  the  Cheiter  series,  probably  No.  1,  or  perhaps 
No.  3. 

The  lead  diggings  are  a  few  rods  north  of  the  Marion  road,  in  the  face  of 
the  bluff's  of  Lusk  creek,  in  the  southeast  and  northeast  quarters  of  section  16, 
township  12,  range  6.  The  bluff*  is  mostly  covered  with  soil  and  detritus,  but 
we  see,  at  various  heights,  outcropping  masses  of  limestone  which  is  partly 
compact,  gray  and  sub-crystalline,  but  much  of  which  is  highly  crystalline, 
with  large  crystalline  masses  of  calcareous  spar,  and  has  disseminated  through 
it  white,  bluish,  or  violet  fluor  spar,  galena,  zinc  blende,  and  traces  of  copper. 
It  is  evidently  the  Chester  limestone  in  a  state  of  partial  metamorphism,  and 
is  undoubtedly  interstratified  with  shales,  the  same  as  every  where  else.  A 
shallow  excavation  on  the  side  of  the  hill  reveals  a  heavy  deposit  of  a  white 
clay,  which  has  been  claimed  to  be  kaolin,  and  of  which  some  fine  queensware 
is  said  to  have  been  made.  It  is  exposed  to  a  thickness  of  about  15  feet,  but 
not  sufficiently  to  determine  whether  it  forms  an  intercalation  in  the  limestone, 
and  is  then  an  altered  shale,  or  whether  it  is  an  irregular  deposit  on  the  side  of 
the  hill,  formed  in  connection  with  the  mineralization  of  the  limestone.  Just 
above  the  diggings  the  limestone  reaches  to  the  top  of  the  hill,  but  a  higher 
point  of  the  sharp  summit,  a  few  rods  farther  northeast,  is  capped  by  some  feet 
of  sandstone,  which  is  also  considerably  altered,  and  has  become  hard  and 
cherty.  A  few  rods  east  of  the  diggings,  that  is,  in  the  direction  of  the  creek, 
the  hill  side  is  covered  with  sandstone,  a  large  portion  of  which  appears  to  be 
in  place,  and  which  reaches  to  the  summit  rising  northwestward.  It  is 
evidently  the  same  sandstone  which  we  found  a  short  distance  below  the  mines 
in  the  bluff  rising  abruptly  with  and  above  the  limestone  from  the  bed  of  the 
creek,  and  it  seems  to  me  as  if  the  exposure  of  the  limestone,  on  both  sides  of 
the  road,  in  the  face  of  the  bluff*,  were  merely  due  to  the  circumstance  that  the 
bluff*  there  recedes  towards  the  northwest,  while  the  strata  trend  northeastward. 
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The  overljing  sandstone  is  thus  removed  from  the  face  of  the  bluff  by  denuda- 
tion, and  the  underlying  limestone  is  exposed  to  view.  The  limestone  on  the 
west  side  of  the  hill  is  not  much  altered,  and  the  mineralization  seems  to  be 
confined  to  the  east  side  of  the  hill.  On  the  east  side  of  the  creek  the  Con- 
glomerate sandstones  dip  a  few  degrees  to  the  northwest,  in  a  direction  directly 
opposite  to  the  dip  of  the  rocks  on  the  west  side.  A  simple  explanation  of 
these  irregularities  is  to  be  found  in  the  fact  that  the  above  mentioned  fault 
passes  through  here  in  the  direction  from  northeast  to  southwest.  The  rocks 
on  the  east  side  of  the  break  have  settled  down  several  hundred  feet,  and  the 
Conglomerate,  a  higher  formation,  has  thus  been  carried  down  to  a  level  with 
the  Chester  limestone  on  the  opposite  side  of  the  creek.  The  rocks  on  the 
west  side  of  the  break  have  also  yielded  near  the  point  of  fracture,  while  a 
little  farther  distant  to  the  westward,  they  dip  slightly  towards  the  northwest, 
and  seem  to  have  been  forced  down  some  distance  near  the  point  of  fracture, 
so  that  we  there  find  them  strongly  dipping  towards  the  break,  or  southeast. 
I  do  not  mean  to  say  that  the  whole  disturbance  has  been  the  result  of  a  subsi- 
dence without  any  upheaving  action ;  because  no  subsidence  can  take  plac^ 
without  a  corresponding  elevation  at  a  near  or, distant  point;  but  it  makes 
little  difference  in  the  result  whether  we  assume  that  the  rocks  on  the  east  side 
have  subsided,  or  those  on  the  west  side  have  been  upheaved.  One  thing  is 
certain,  viz:  that  the  strata  have  had  their  continuation  broken,  have  been 
fractured,  and  that  extensive  fissures  must  thus  have  been  formed,  which  have 
been  a  cause  of  the  mineralization  of  the  limestone  at  the  diggings. 

Continuing  northward  up  the  creek  on  its  west  side,  we  find  the  bluff,  as  far 
as  can  be  ascertained,  formed  of,  and  strewn  with,  sandstone  belonging,  appa: 
rently,  to  the  Conglomerate.  The  limestone  is  little  exposed,  but  evidently 
forms  the  west  side  of  the  bluff  ridge.  On  the  branch  in  the  southwest  quarter 
of  section  10,  township  12,  range  6,  I  again  observed  the  lower  sandstone  of 
the  Chester  series,  and  it  appears  to  extend  up  that  branch  at  least  to  near  the 
centre  of  section  9,  while  the  hills  on  both  sides  consist  of  the  uppermost 
Chester  limestone.  North  of  the  branch,  in  the  middle  of  section  10,  the  main 
bluff  is  still  formed  of  the  Conglomerate,  but  the  Chester  limestone  reaches 
high  up  in  the  west  side  of  the  bluff  hills,  off  the  creek,  and  is  somewhat  veined 
with  calcareous  spar.  The  sandstone  there  is  also  somewhat  altered,  hard, 
cherty,  and  contains  a  little  fluor  spar.  The  stratification  is  evidently  strongly 
disturbed.  At  this  point,  also,  some  holes  were  dug  after  galena,  but  with  very 
unsatisfactory  result,  as  little  or  none  was  found. 

I  noticed  another  outcrop  of  highly  tilted  ledges  of  sandstone  on  top  of  the 
bluff  ridge,  in  the  north  part  of  section  10.  In  the  northwest  quarter  of  this 
section,  high  cliffs  of  undisturbed  Conglomerate  extend  on  both  sides  of  the 
creek ;  but  turning  west  along  Lusk  creek,  in  the  southeast  quarter  of  section 


476  GEOLOGY  OF  ILLINOIS. 

3,  we  soon  come  to  a  ravine  on  the  south  side,  on  which  we  again  notice  tilted 
ledges  of  sandstone,  while  farther  west  the  bluff  consists  of  Chester  limestones. 
Here,  then,  we  have  another  point  on  the  great  fault. 

Farther  on  west,  in  the  south  part  of  section  3,  the  bluff  is  not  yerj  high 
and  mainly  composed  of  limestone  with  a  little  sandstone  on  top.  It  rises 
gradually,  thus  indicating  a  dip  to  the  southeast.  .Near  the  middle  of  the  south 
half  of  section  3,  I  observed  some  sandstone  in  place  in  the  bed  of  the  creek 
at  the  foot  of  the  limestone  bluff,  evidently  a  Chester  sandstone.  Round  the 
bend,  near  the  old  Gilbert  place,  near  the  middle  of  the  east  line  of  section  4, 
some  Chester  sandstone  is  in  place  in  the  bed  and  bank  of  a  branch,  while  the 
hills  are  formed  of  limestone,  with  an  intercalation  of  several  feet  of  sandstone, 
so  that  here  Nos.  1,  2,  3  and  4  seem  'to  be  represented.  Near  the  north wiest 
comer  of  section  3  the  Chester  limestones  are  still  exposed  along  Lusk  creek, 
but  then  a  heavy  bluff  of  the  Conglomerate  sandstone  sets  in  above  them,  and 
the  strata  exhibit  a  strong  dip  to  the  northwest^  which  carries  the  Chester  forma- 
tion underground  in  a  short  distance,  so  that  the  towering  bluffs  near  thg  bend 
of  the  creek,  in  the  southwest  quarter  of  section  34,  township  11,  range  6, 
consist  of  the  Conglomerate  to  their  base. 

On  the  north  side  of  Lusk  creek,  in  the  southeast  quarter  of  section  3,  the 
hills  also  consist  of  Chester  limestones  and  shales,  just  above  the  mouth  of 
Little  creek,  while  next  to  that  creek  the  rocks  belong  to  the  Conglomerate. 
The  fault  passes  through  just  west  of  Little  creek.  In  its  vicinity,  in  tho 
southeast  quarter  of  section  3,  the  limestone  is  again  veined  with  calcareous 
spar,  and  on  a  ravine  of  Lusk  creek,  in  this  vicinity,  a  short  distance  back  of 
the  creek,  several  holes  have  been  dug  in  search  of  galena.  I  noticed  in  their 
vicinity,  besides  the  limestone,  black  and  gray  shales  and  slates  and  masses  of 
strongly  altered  silicified  sandstone,  all,  especially  the  slates,  interspersed  with 
fluor  spar.  Besides  the  fluor  spar,  which  forms  no  regular  vein  nor  even  well 
defined  pockets,  I  also  observed  some  calcareous  spar,  but  no  galena.  It  is  said, 
however,  that  some  galena  has  been  found  there. 

Little  creek  follows  the  same  general  direction  as  Lusk  creek  below  its  mouth, 
which  coincides  very  near  with  the  course  of  the  diagonal  disturbance,  as  we 
have  seen.  Little  creek,  nearly  all  along,  meanders  between  cliffs  of  Conglom- 
erate, but  the  upper  Chester  limestones  on  the  west  side  of  the  fault  underlie 
the  hills  a  short  distance  west  of  the  creek.  Thus  most  of  section  3  and  the 
northwest  corner  of  section  2,  township  12,  range  6,  are  mainly  underlaid  with 
the  Chester  limestones,  and  also  the  east  half  of  section  34,  the  west  half  and 
part  of  the  east  half  of  section  35,  the  southwest  quarter  of  section  26  and  the 
southeast  quarter  of  section  27,  township  11,  range  6,  etc.  Near  the  creek  the 
Chester  limestone  is  again  exposed  in  a  bluff  on  the  west  side,  near  a  sharp 
bend  of  the  creek,  in  the  southeast  quarter  of  section  35.     The  forks  of  the 
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creek,  in  the  oorthwest  quarter  of  section  36,  are  in  the  Conglomerate;  but 
turning  up  the  main  or  north  fork,  we  at  once  find  the  sandstone  dipping 
strongly  to  the  southeast  for  some  distance,  and  soon  the  limestone  makes  its 
appearance  underneath  it.  Farther  up  that  branch  we  again  notice  outcrops 
of  the  limestone  in  the  vicinity  of  Mr.  John  A.  Wasson*s  place,  in  the  lower 
part  of  the  hills  in  the  northeast  quarter  of  section  25,  while  the  ridge  towards 
the  southeast  consists  of  Conglomerate,  The  limestone  near  a  chalybeate  spring 
at  this  point  is  veined  with  calcareous  spar,  but  no  signs  of  any  other  mineral 
were  observed.  Close  by,  on  the  main  creek,  near  the  county  road,  the  Chester 
limestone  is  also  exposed,  and  dips  with  a  strong  angle  towards  the  southwest. 
It  is  overlaid  with  Conglomerate  sandstones,  which  dip  in  the  same  direction, 
trending  from  southeast  to  northwest,  and  very  soon  form  the  bank  of  the  creek. 
This  trend  does  not  correspond  with  the  general  course  of  the  disturbance 
which  we  have  followed  thus  far,  and  may  be  due  to  more  local  causes;  still 
this  outcrop  of  the  limestone  is  in  the  continuation  of  the  great  fault.  From 
this  point  it  is  only  a  mile  and  a  half  farther  northeast  to  the  outcrops  of  lime- 
stone, on  a  branch  of  Grand  Pierre  creek,  in  the  northwest  quarter  of  section 
20,  township  11,  range  7.  The  lower  hills  on  the  east  side  of  section  24  are 
also  probably  underlaid  with  the  limestone,  but  the  formations  farther  up 
Little  creek  are  somewhat  obscure.  Sandstones  &e  evidently  in  the  higher 
hills,  but  a  spring  in  the  bank,  in  the  southwest  quarter  of  section  13,  has 
altogether  the  appearance  of  a  limestone  spring.  In  the  southeast  quarter  of 
section  13,  many  years  ago,  somebody  dug  on  a  low  ridge  for  mineral,  and 
excavated  a  hole  apparently  in  loose  masses  of  sandstone.  Some  of  this  sand- 
stone contains  small  veins  of  calcareous  spar  and  is  somewhat  altered.  The 
strata  in  this  vicinity  seem  to  be  strongly  tilted,  but  are  little  exposed. 

Conglomerate. 

This  formation,  in  Pope  county,  does  not  differ  essentially  from  the  Con- 
glomerate of  the  adjoining  county  of  Johnson.  Some  of  its  sandstone  strata 
are  rendered  conglomeratic  by  an  abundant  intermixture  of  small  quartz  pebbles, 
but  this  is  not  a  peculiarity  entirely  confined  to  it,  but  is  also  met  with  occa- 
sionally, although  seldom,  in  the  Chester  sandstones.  The  principal  difference 
in  the  development  of  this  sandstone,  in  this  county,  consists  in  the  presence  of 
a  small  seam  of  coal  in  the  very  lowest  stratum  of  the  formation,  which  was 
not  seen  in  Johnson  county,  where  the  lowest  coal  seam  in  this  sandstone  gen- 
erally occurs  much  higher  up  in  the  formation.  The  continuation  of  this  higher 
seam  has  also  been  discovered  in  Pope  county.  We  need,  however,  not  be 
surprised  at  meeting  with  coal  near  the  base  of  this  sandstone,  because  we  have 
found  thin  seams  of  it  extending  far  through  the  Chester  formation,  at  a  much 
lower  geological  level;  and  the  Battery-rock  coal,  in  Hardin  county,  on  the 
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Ohio,  which  forms  the  continuation  of  one  of  the  Kentucky  coal  beds,  probably 
the  Cook  coal,  is  also  in  the  lowest  portion  of  the  formation  which  we  designate 
as  Conglomerate,  but  which  embraces  the  lower  Coal  Measures  of  Western 
Kentucky. 

In  the  foregoing  pages,  in  describing  the  Chester  formation,  I  have  inciden- 
tally traced  already  the  outlines  of  this  formation.  We  have  seen  that  in  con- 
sequence of  the  great  diagonal  fault,  we  find  two  separate  bodies  of  it — the  one 
occupying  the  northwestern  and  northern  part  of  the  county,  and  the  other  on 
the  southeast  side  of  the  fault,  extending  in  a  band,  generally  from  two  to  three 
miles  wide,  east  of  Little  creek,  the  middle  course  of  Lusk  creek,  and  farther 
southwest. 

This  latter  portion  of  the  formation  occupies  the  summit  and  northwestern 
slope  of  the  dividing  ridge  between  Grand  Pierre  creek,  below  its  upper  forks, 
the  lower  course  of  Lusk  creek,  and  the  lower  course  of  Bay  river,  on  ene  side, 
and  Little  creek,  the  middle  course  of  Lusk  creek  below  the  mouth  of  the  latter, 
and  the  upper  Sugar  creek,  on  the  other  side.  It  begins  in  section  16,  town- 
ship 11,  range  7,  and  is  very  conspicuous  thence  southwestward  in  the  abrupt 
declivity  of  the  southwestern  edge -of  the  summit  of  this  dividing  ridge.  At 
the  head  of  the  west  branch  of  Grand  Pierre  it  reaches  fiir  down  from  the  sum- 
mit to  the  junction  of  the  upper  forks,  in  the  southeast  quarter  of  section  12, 
township  12,  range  6;  and  in  some  places  there  its  dip  towards  the  northwest 
is  plainly  visible.  Farther  south  again,  in  the  north  part  of  section  25,  where 
the  ridge  falls  o£F  very  abruptly,  it  forms  merely  the  highest  summit  ledges;  so, 
also,  at  the  extreme  southern  point  of  the  ridge,  on  the  east  side  of  Lusk  creek, 
in  the  northwest  corner  of  section  10,  township  13,  range  6,  and  on  the  opposite 
side  of  Lusk  creek  south  of  the  center  of  section  9,  and  on  the  county  road,  on 
the  northeast  quarter  of  section  17.  Dipping  northwestward  this  formation 
descends  to  the  water  level  of  Lusk  creek,  near  the  south  line  of  section  32, 
township  12,  range  6,  just  below  the  mouth  of  Baty's  branch,  and  extends  in 
both  banks  of  the  creek  for  about  a  mile,  forming  bold  cliffs  and  picturesque 
wild  scenery,  hemming  the  creek  within  a  narrow  gorge.  Baty's  branch  itself 
runs  from  head  to  mouth  entirely  through  these  strata,  through  a  roughly 
broken  district,  full  of  rocky  cliffs.  Farther  southwest  it  crosses  Flat  Lick 
creek,  near  its  head,  on  section  7,  township  13,  range  6,  forming  prominent 
cliffs,  with  some  conglomeratic  ledges  in  the  bluffs  on  the  west  side  of  that 
creek,  reaching  southward  into  the  northwest  quarter  of  section  24  and  the 
north  part  of  section  23,  township  13,  range  5.  Then  it  passes  in  bold  cliffs 
around  the  head  of  Boot  Lick  creek,  in  the  southwest  quarter  of  section  14, 
and  the  southeast  quarter  of  section  15,  and  caps  a  high  summit  in  the  north 
part  of  section  21.  HilFs  branch  rushes  through  a  gorge  in  the  lowest  layers 
of  the  Conglomerate,  in  the  southwest  quarter  of  section  16,  a  short  distance 
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north  of  the  Golconda  and  Vienna  road,  below  the  Dixon  springs,  and  I  noticed 
the  same  formation  again  in  section  17;  but  I  am  at  a  loss  to  locate  its  south- 
western extremity.  I  am  not  certain  whether  it  passes  west  of  Sugar  creek; 
probably  it  does  not. 

The  limits  of  this  body  of  Conglomerate,  on  its  north  and  west  sides,  are  by 
no  means  so  prominently  marked,  on  account  of  the  dip  being  towards  the 
northwest;  still  they  can,  in  many  places,  be  traced  very  readily.  Near  the 
Golconda  and  Independence  road  it  ends  in  the  ridge  east  of  the  main  fork  of 
Little  creek,  near  the  southeast  oorner  of  section  24,  township  11,  range  6. 
The  more  eastern  fork  of  the  creek  passes  entirely  through  this  formation, 
*  which,  near  the  mouth  of  this  fork,  extends  a  short  distance  up  the  main  creek  to 
near  the  southwest  corner  of  section  25,  and  then  down  Little  creek  to  its 
mouth  and  a  short  distance  west  of  it,  with  the  exception  of  a  single  point  near 
a  western  bend  in  the  south  part  of  section  35.  On  Lusk  creek  it  begins  above 
the  mouth  of  Little  creek,  in  the  southeast  quarter  of  section  3,  township  12, 
range  6;  extends  then  southward  a  short  distance  west  of  the  creek  to  the  vicinity 
of  the  old  lead  diggings,  on  the  east  side  of  section  16;  theace  down  it  occupies 
the  east  bank  of  the  creek,  reaching  across  it  only  at  a  few  points,  to  near  the 
northwest  corner  of  section  32,  when  the  creek  changing  its  course,  breaks 
through  this  formation.  Farther  on,  the  northwestern  boundary  of  the  Con- 
glomerate passes  over  the  uplands,  and  can  not  be  traced  so  readily. 

In  this  portion  of  the  formation  coal  has  been  discovered  at  a  few  points 
only,  but  enough  to  show  its  wide  distribution.  A  short  distance  east  of  the 
county  road  from  Golconda  to  Glendale,  in  the  breaks  of  the  ridge,  towards 
Lusk  creek,  in  the  southeast  quarter  of  section  8,  township  13,  range  6,  some 
traces  of  coal  have  been  discovered.  The  ridge  is  capped  by  the  lower  ledges 
of  the  sandstone,  while  the  lower  portion  of  the  bluffs  consists  of  Chester  strata. 
The  coal  seam  is  evidently  in  the  very  lowest  portion  of  the  Conglomerate.  It 
was  not  well  exposed,  but  seems  to  be  very  impure  and  only  a  few  inches  thick. 
The  owner  had  once  dug  a  few  feet  into  the  bank,  but  did  not  find  it  better. 
It  is  capped  by  shaly  arenaceous  strata.  On  the  west  side  of  Lusk  creek, 
opposite  the  mouth  of  Baty's  branch,  some  more  coal  is  exposed  on  the  south- 
west quarter  of  the  southeast  quarter  of  section  32,  township  12,  range  6,  in  the 
lower  part  of  the  bluff.  The  rocks  here  are  also  the  lowest  strata  of  the  Con- 
glomerate. They  dip  at  a  considerable  angle.  The  coal  lies  directly  between 
heavy  beds  of  sandstone,  and  is,  for  several  yards,  22  inches  thick,  of  good 
quality,  contains  little  ashes  and  sulphur,  and  has  been  mined,  in  a  small  way, 
by  stripping,  for  the  use  of  the  blacksmiths  of  the  neighborhood.  It  is  bitu- 
minous, like  all  the  other  coals  of  this  district.  The  seam  is,  however,  subject 
to  great  changes.  Only  a  few  feet  distant  the  coal  is  mostly  replaced  by  a 
shaly  slate,  of  dark  color,  of  which  there  wa,s  no  trace  at  the  other  pointy  and 
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• 
above  the  slate  I  observed  about  a  foot  of  sandstone  and  then  two  inclies  more 
of  coal.  The  sandstones  above  and  below  the  coal  are  so  heavy  that  even  strip- 
ping becomes  laborious  and  can  be  carried  on  only  to  a  limited  extent.  Other 
points  should  be  tried,  but  it  is  impossible  to  foretell  what  the  quality  and 
thickness  of  the  coal  might  be  there.  This  is  probably  the  same  coal  seam 
which  has  been  described  before;  the  difference  of  altitude  being  due  to  the 
dip  of  the  formation. 

Some  miles  farther  northeast  another  coal  digging  has  been  opened,  known  as 
Widow  Anderson's,  near  the  middle  of  the  west  half  of  section  14,  township 
12,  range  6.  It  is  on  a  branch  of  Lusk  creek,  in  the  middle  of  the  Conglom- 
erate district.  The  coal  is  there  capped  by  some  feet  of  rather  thinly  and 
unevenly  stratified  sandstones,  intercalated  with  shaly  layers,  which  have  to  be 
removed  in  order  to  get  to  the  coal.  The  coal  was  not  well  exposed  at  the  time 
of  my  visit,  the  holes  being  filled  with  water ;  but  it  seemed  to  be  hardly  more 
than  18  inches  thick.  It  is  reported,  however,  to  have  been  found  thicker ; 
and  here  too  it  may  vary.  This  coal  is  not  quite  as  pure  as  that  opposite  Baty's 
branch,  still  it  can  be  made  use  of  in  smith  fires,  and  is  far  more  easily  accessible 
than  that  in  the  other  digging.  Possibly  this  may  be  the  same  seam.  The 
character  of  the  rocks  is  so  exceedingly  variable  that  their  different  appearance 
does  not  prove  anything.  At  any  rate  this  stratum  of  coal,  although,  perhaps, 
changed  in  thickness  and  quality,  might  be  easily  discovered  at  other  points  in 
this  vicinity,  by  taking  into  account  the  northeastern  trend  and  northwestern 
dip  of  the  formation.  It  may  become  of  considerable  importance  to  the  neigh- 
borhood. 

About  three  miles  farther  northeast,  in  the  southeast  corner  of  section  36, 
township  11,  range  6,  a  thin  streak  of  coal  has  been  struck  in  a  well,  on  the 
high  ridge,  It  was  one  inch  thick  on  one  side  of  the  well,  and  thicker  on  the 
other.  A  mile  and  a  half  farther  west,  in  a  ravine,  a  short  distance  west  of 
Little  creek,  near  the  township  line,  east  of  the  middle  line  of  section  35,  some 
coal  and  slates  are  also  reported  to  have  been  noticed.  The  coal  seemed  to  be 
quite  thin.  I  did  not  see  this  exposure.  It  must  also  be  in  the  lowest  layers 
of  the  Conglomerate,  in  close  proximity  to  the  fault.  The  traces  of  coal  in  the 
northwest  quarter  of  section  IG,  township  11,  range  7,  near  a  branch  of  Grand 
Pierre  creek,  appear  also  to  come  from  the  lowest  part  of  the  Conglomerate. 

The  other  body  of  this  formation,  which  occupies  the  northwestern  and 
northern  portion  of  the  county,  extending  west  into  Johnson  and  north  into 
Saline  counties,  presents  also  a  well  defined  southeastern  border,  generally 
capping,  at  its  extremity,  a  high  ridge  with  a  steep  southeastern  declivity.  At 
the  Johnson  county  line  it  begins  north  of  Bay  river,  in  section  18,  township 
12,  range  5.  It  crosses  that  river  near  the  mouth  of  little  Bay  creek,  in  the 
southwest  quarter  of  section  8,  then  caps  a  narrow  spur  of  the  ridge,  on  the 
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east  side  of  Bay  river,  extending  as  far  as  the  northeast  quarter  of  section  19. 
Then  it  turns  east,  forms  the  summit  of  the  ridge  north  of  Glendale  and  Haze's 
creek,  in  the  south  part  of  sections  16  and  15,  crosses  Haze's  creek  near  the 
north  line  of  section  14,  and  caps  the  ridge  farther  east  and  northeast,  passing 
through  the  southeast  quarter  of  section  14,  south  part  of  section  13,  etc.  On 
the  Golconda  and  Marion  road  it  begins  in  the  high  hills,  in  the  southwest 
quarter  of  section  8,  township  12,  range  G,  and  it  forms  the  banks  of  Lusk 
creek  from  the  southwest  quarter  of  section  34,  township  11,  range  6,  upwards. 
Then  its  border  turns  northward,  through  section  34  and  into  section  27,  and 
thence  eastward  through  the  north  part  of  section  2G,  striking  Little  creek 
below  the  Independence  road,  in  the  north  part  of  section  25,  township  11, 
range  6.  There  it  seems  to  make  a  turn  towards  the  north,  but  we  find  it  again 
in  the  ridge  near  a  branch  of  Grand  Pierre  creek,  in  the  northeast  corner  of 
section  19,  township  11,  range  7,  and  in  the  west  part  of  section  17.  It  crosses 
another  branch  of  the  creek,  near  the  middle  of  the  south  line  of  section  8, 
and  extends  eastward  through  the  southeast  quarter  of  section  8,  and  the  west 
part  of  section  9,  crosses  the  main  creek  near  the  south  line  of  section  4,  and 
finally  forms  the  high  summit  on  the  dividing  ridge,  in  the  northeast  corner  of 
the  county,  in  section  3,  between  the  head  waters  of  Grand  Pierre  and  Eagle 
creeks. 

It  covers  the  whole  county  north  of  this  line,  with  the  exception  only  of  the 
small  outcrop  of  the  Chestor  formation,  in  section  5  and  the  northwest  quarter 
of  section  4,  township  11,  range  7,  near  the  head  of  Grand  Pierre  c^eek,  on  the 
course  of  the  diagonal  fault.  This  whole  area  is  roughly  broken,  and  similar 
in  all  respects  to  the  corresponding  portion  of  Johnson  county.  The  numerous 
creeks  and  branches  have  generally  no  bottom  lands  on  their  banks,  and  the  hill- 
sides present  bold  cliffs  and  a  rugged,  often  picturesque,  scenery.  The  arable 
lands  are  confined  to  the  ridges,  which  are  mostly  narrow. 

The  coal  seam  at  the  base  of  the  Conglomerate  was  found  in  the  west,  as 
well  as  in  the  east,  part  of  the  county.  It  is  exposed  in  the  breaks  of  a  small 
branch  of  Haze's  creek,  in  the  northeast  quarter  of  section  15,  township  11, 
range  5,  where  it  contains  hardly  more  than  two  inches  of  pure  coal,  although 
itB  thickness  is,  at  one  point  of  the  outcrop,  increased  to  six  inches  by  the 
inter-mixture  of  shales.  It  is  intercalated  in  the  very  lowest  beds  of  the 
sandstone,  which  is  here  partly  somewhat  conglomeratic,  or  rather,  contains 
numerous  coarse,  rounded  grains  of  quartz;  and  a  little  lower  down  in  the 
ravine  the  underlying  Chester  limestone  crops  out.  Again,  this  coal  is  exposed 
in  the  bank  of  Little  creek,  a  short  distance  below  the  crossing  of  the  Golconda 
and  Independence  road,  in  the  southeast  quarter  of  section  24,  township  11, 
range  6.  It  is  said  to  be  8  or  10  inches  thick,  but  perhaps  not  all  of  this  is 
good  coal.      The  sandstones  are  here  intercalated  with  some  shales,  and  dip  at 
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a  high  angle  towards  the  southwest.  A  short  distance  farther  up  the  creek 
the  underlying  Chester  limestone  rises  from  underneath  the  Conglomerate  with 
a<;orresponding  dip. 

Some  coal  has  also  been  discovered  in  the  hills  within  half  a  mile  of  this 
place,  in  the  direction  of  th«  general  trend  of  the  strata,  that  is  towards  the 
southwest,  in  the  northwest  quarter  of  section  25.  It  has  never  been  opened, 
and  is  probably  the  same  seam. 

Farther  west,  in  the  hills  on  the  west  side  of  Little  creek,  in  the  southeast 
corner  of  section  23,  a  coal  seam  8  or  10  inches  thick  is  said  to  crop  out  in  a 
formation  of  sandstones  and  slates.  I  am  told  that,  occasionally,  some  coal  has 
been  got  out  there  by  blacksmiths,  and  also  from  another  ravine,  a  quarter  of 
a  mile  farther  south. 

I  am  not  satisfied  whether  these  coal  seams  are  not  considerably  higher  in  the 
formation  than  the  first  one,  although  they  undoubtedly  belong  to  its  lower 
portion.  The  same  may  be  said  of  an  outcrop  of  coal  which  I  examined  a  mile 
farther  north,  also  on  a  branch  of  Little  creek,  in  the  extreme  southeast  part  of 
section  14.  I  found  there  shaly  sandstones  underlaid  with  two  or  three  feet  of 
bluish-gray  slates,  and  then  coal  much  mixed  with  slate.  Both  together  are  18 
inches  thick,  where  I  measured  them;  but  only  the  upper  8  or  10  inches 
appeared  to  be  sufficiently  pure  to  be  burned.  The  lower  portion  was  more  a 
carbonaceous  slate.  The  same  seam  crops  out  on  the  other  side  of  the  hill,  in 
the  north  part  of  the  northeast  quarter  of  section  23. 

Another  outcrop  of  stone  coal  occurs  on  a  branch  of  Grand  Pierre  creek,  in 
the  northeast  quarter  of  section  18,  township  11,  range  7,  near  Mr.  Wallace's 
place.  The  thickness  of  the  seam  is  variously  stated  to  be  from  4  to  12  inches. 
It  is  also  in  the  lower  portion  of  the  Conglomerate,  but  can  hardly  be  near  its 
base. 

On  Little  Bear  creek,  a  branch  of  Lusk  creek,  I  observed  a  thin  seam  of  coal, 
in  the  extreme  southeast  part  of  section  29,  township  11,  range  6.  It  is  from 
six  to  eight  inches  thick  where  it  has  been  exposed,  and  is  covered  with  some 
shaly  strata,  while  the  hills  show  numerous  outcrops  of  the  sandstone.  This  is 
in  the  lower  part  of  the  formation,  but  apparently  far  above  its  base. 

The  upper  part  of  this  formation  crosses  the  county  line  from  Johnson 
county,  near  the  head  of  Little  Bay  creek.  We  then  recognize  it  around  the 
head  of  Bay  river,  and  on  its  east  side  as  far  south  as  the  south  part  of  section 
3,  township  12,  range  5 ;  also  on  the  Golconda  and  Marion  road,  near  the  head 
of  Bear  creek,  in  the  south  part  of  section  30,  township  11 ,  range  6,  and 
around  the  head  of  Lusk  creek,  and  some  distance  south  between  its  branches. 
It  also  occupies  the  whole  county  north  of  these  points. 

The  coal  seam,  separating  the  upper  from  the  lower  Conglomerate,  was 
observed  at  the  head  of  Miller's  creek,  a  branch  of  the  Little  Saline,  in  the 
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breaks  on  the  north  side  of  the  high  dividing  ridge,  near  the  middle  of  the 
south  half  of  section  20,  township  11,  range  5.  In  the  bed  of  the  branch 
sandstone  is  in  place,  while  the  bank  consists,  to  a  height  of  10  feet,  of  slaty 
shales.  In  these,  a  few  feet  above  the  sandstone,  we  find  black,  highly  carbona- 
ceous slate,  changing  into  slaty  coal,  which  appeared  to  be  about  one  foot  thick. 
In  the  outcrop  it  is  too  impure  for  general  use,  but  might  be  better  at  other 
points.  The  sandstones  below  the  coal  lower  down  form  bluffs  along  the  branch. 
A  short  distance  above  the  outcrop  of  coal  there  is  a  weak  copperas  spring  in 
the  bed  of  the  ravine,  which  is  probably  caused  by  the  sulphurot  of  iron  in  the 
shales  and  coal  of  this  formation. 

No  coal  has  thus  far  been  observed  on  the  branches  of  Bay  creek,  except 
near  Mr.  Joel  Claredy's,  in  the  northeast  quarter  of  section  3,  township  12, 
range  5.  The  outcrop  is  on  the  upper  course  of  a  small  branch,  and  consists 
of  some  shaly  slates  of  gray  and  black  color,  with  12  inches  of  slaty,  impure 
coal.  No  other  rocks  are  exposed  close  by,  but  lower  down  the  branch,  and  all 
along  Bay  river,  in  this  vicinity,  the  lower  Conglomerate  is  exposed  in  high 
cliffs,  while  the  ridge  south  of  the  coal,  in  the  southeast  quarter  of  section  3, 
presents  a  high,  rocky  summit  of  peculiar  appearance,  which  seems  to  be 
formed  of  the  upper  part  of  this  formation. 

At  the  head  of  Haze's  creek,  in  the  northwest  quarter  of  section  31,  town- 
ship 11,  range  G,  some  coal  is  also  said  to  have  been  discovered,  but  no  traces 
of  it  were  exposed  at  the  time  of  my  visit,  and  I  could  not  obtain  any  definite 
information  in  regard  to  it.  I  should  expect,  however,  to  find  the  Claredy 
seam  either  here  or  else  a  little  higher  up  towards  the  head  of  the  branch. 

The  only  point  on  the  head  waters  of  Lusk  creek,  where  coal  has  thus  far 
been  discovered,  is  at  the  place  known  as  Henry's  diggings,  in  the  southeast 
corner  of  section  9,  and  along  the  east  side  of  the  northeast  quarter  of  section 
16,  township  11,  range  6,  apparently  also  at  the  base  of  the  upper  Conglom- 
erate. The  point  where  the  digging  has  been  done,  and  the  coal  is  thickest, 
is  in  the  slope  some  feet  above  a  dry  branch.  The  coal  is  there  from  20  to  24 
inches  thick,  of  pretty  good  quality,  and  rests  on  a  blue  or  black  carbonaceous 
and  arenaceous  slate,  underneath  which  is  sandstone.  It  is  capped  by  several 
feet  of  blue  and  gray  shaly  rocks,  which  are  followed  by  sandstones.  A  little 
higher  up  the  branch  its  bed  consists  of  the  bottom  slate  and  the  bank  of  the 
coal,  which  is  here  rather  thinner  than  before.  It  is  capped  by  only  a  few 
inches  of  shale  and  then  sandstone.  Still  a  little  higher  up  the  branch,  a  few 
inches  of  coal  are  exposed,  with  sandstone  above  and  below;  and  at  one 
point  the  coal  is  divided  into  three  different  streaks  in  the  sandstone.  All 
three  exposures  show,  evidently,  the  same  bed  of  coal ;  and  we  have  here 
another  instance  of  the  mutability  of  this  formation.  Another  outcrop  of  the 
same  seam  is  on  Mr.  Moss'  land,  a  little  farther  south,  in  the  south  part 
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of  the  northeast  quarter  of  section  16.  If  proper  search  was  made  by  digging, 
in  the  slopes  near  the  base  of  the  upper  Conglomerate,  the  same  coal  seam 
would  undoubtedly  be  discovered  nearly  all  around  the  outcropping  edges  of 
this  formation,  except  where  it  is  locally  crushed  between  the  sandstones. 

The  other  discoveries  of  coal  in  the  county  are  on  the  waters  of  Saline  river. 
Two  miles  north  of  Henry's  diggings,  in  the  north  part  of  section  4,  township 
11,  range  6,  on  a  branch  of  Block  House  creek,  fragments  of  coal  and  slate 
are  said  to  be  often  washed  out  by  rains,  but  the  seam  has  never  been  discov- 
ered. Undoubtedly  the  same  seam  is  exposed,  however,  half  a  mile  north  of 
the  county  line,  on  another  branch  of  the  creek,  in  the  southwest  corner  of  the 
northwest  quarter  of  section  34,  township  10,  range  6.  It  is,  perhaps,  the 
same  as  at  Henry's  diggings. 

The  next  outcrop  of  coal  is  high  up  on  a  ravine,  on  Cancy  branch  of  Little 
Saline  creek,  at  Mr.  Griffith's,  in  the  northwest  quarter  of  the  southwest  quar- 
ter of  section  2,  township  11,  range  5.  The  summit  of  the  hills  consists  of 
sandstones,  while  in  the  ravine  some  shales  and  slates  are  exposed,  underneath 
which  the  coal  has  been  laid  bare  by  digging.  I  am  told  that  the  coal  was  18 
inches  thick,  and  inclosed  in  black  slate.  A  little  lower  down  the  ravine  I 
noticed  eight  feet  of  a  shaly  sandstone,  and  then  solid  ledges  of  sandstone.  I 
am  not  quite  satisfied  that  this  coal  seam  is  the  one  at  the  base  of  the  upper 
Conglomerate,  or  whether  it  is  higher  in  the  series. 

Half  a  mile  southeast  of  the  village  of  Stone  Fort,  just  south  of  the  Saline 
county  line,  at  Mr.  S tucker's,  in  the  northwest  quarter  of  the  northeast  quarter 
of  section  5,  township  11,  range  5,  some  coal  has  also  been  discovered,  on  a 
branch  of  Pond  creek,  in  a  low  hill.  The  highest  rock  there  is  a  sandstone, 
several  feet  thick,  partly  in  shaly  layers,  which  dips  several  degrees  to  the 
north -northwest.  Underneath  it  follo'n'  some  feet  of  shaly  layers,  then  some 
slate  and  the  coal,  which  was  not  exposed  at  the  time  of  my  visit.  It  seems  to 
have  been  slaty  and  thin,  although  some  persons  st^te  that  it  measured  two  and 
one-half  feet.  It  is  probably  the  same  seam  as  the  one  described  last.  The 
sandstone  above  the  coal  forms  a  low  bluff  ledge  along  the  ravine,  a  few  rods 
lower  down,  and  I  there  noticed  signs  of  the  coal,  but  it  very  soon  dips  under- 
neath the  water  level. 

Economical  Geology. 

Coal. — From  the  foregoing  pages  it  appears  that  coal  has  been  discovered  at 
numerous  points  in  Pope  county,  but  that  it  forms  generally  thin  and  irregularly 
developed  beds  of  merely  local  importance.  Those  divisions  of  the  Carboniferous 
formation  which  contain  the  rich  strata  of  coal  farther  north  and  northwest,  in 
the  State,  do  not  extend  into  this  county,  and  we  find  here  merely  the  lower 
members  of  this  formation,  which  are  far  less  productive. 
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Of  this  list,  Nos.  21,  26,  27,  28  and  30  are  thin  streaks  of  coal  tn  the  Chester 
formation,  which  are  entirely  unproniisiDg.  I  meDlion  them  only  on  account 
of  the  scicntiGc  interest  attached  to  them,  and  because  some  persons  might 
build  fallaceous  hopes  on  them,  or  any  other  outcrops  which  might,  in  future, 
he  discovered  in  similar  situations. 

The  other  numbers  all  occur  in  tbe  Conglomerate.  Of  these,  Nos.  9, 10, 11, 
12,  13,  14,  15,  16,  19,  20,  23,  24,  29,  and  probably,  also,  25,  17,  and  perhaps 
18,  are  different  outcrops  of  apparently  two,  perhaps  three,  or  even  four  coal 
seams  at  the  base  and  in  the  lower  portion  of  this  formation.  They  are,  at 
most  points,  too  thin  and  impure  to  be  worked  with  profit,  even  on  a  limited 
scale  for  the  local  supply  of  the  neighborhood,  and  present  a  great  degree  of 
irregularity  in  their  development,  changing  rapidly  in  thickness  and  quality. 
At  a  few  of  these  points  only  we  find  the  coal  sufficiently  thick  to  be  worked 
profitably,  and  at  the  same  time  of  good  quality — such  as  Nos.  24  and  25.  How 
far  this  increased  thickness  of  these  seams  extends  ean  not  be  judged  before- 
hand with  the  least  degree  of  certainty;  it  caif  only  bo  ascertained  by  digging, 
for  we  have  seen  that  No.  24  changed  entbely  within  a  few  yards.  In  the 
course  of  Ume  the  same  strata  will  be  laid  bare  at  many  other  points,  and  then 
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we  may  expect  to  find  them  at  some  of  these  equally  thick  or  thicker,  so  that 
they  will  afford  an  abundant  local  supply  of  coal. 

The  numbers  3,  4,  5,  6,  7,  8  and  22  appear  to  be  different  outcrops  of  the 
coal  seam  between  the  lower  and  upper  Conglomerate,  and  perhaps  Nos.  1  and 
2  form  the  continuation  of  the  same  layer,  but  1  rather  think  they  are  from  a 
higher  horizon.  These  strata  are  a  little  more  promising  than  those  in  the 
lower  part  of  the  sandstone,  as  may  be  seen  from  the  foregoing  table;  and  we 
know,  from  the  reports  on  the  counties  farther  west,  that  the  continuation  of 
this  seam  in  those  counties  can  be  profitably  worked  at  various  points.  Still 
the  thickness  of  the  stratum  is  quite  variable,  and  it  is  generally  too  thin  to 
pay  for  working  at  any  considerable  depth.  The  quality  of  the  coal* is  fre- 
quently inferior,  and  it  is  at  most  points  considerably  charged  with  sulphuret 
of  iron,  and  it  is  also  slaty.  As  long  as  timber  is  so  abundant  in  this  district, 
and  good  coal  can  be  obtained  at  a  moderate  cost  from  other  points,  these  infe- 
rior coal  strata  will  hardly  be  worked  extensively. 

Of  course  the  coal  seams  might  easily  be  traced  from  the  points  at  which 
they  have  been  discovered,  by  following  the  outcrops  of  the  strata  around  the 
hills,  and  digging  through  the  superficial  deposits  at  convenient  points.  In 
some  places  the  coal  seams  might  possibly  be  found  thicker  than  in  any  of  the 
enumerated  outcrops,  but  it  would  be  unsafe  to  calculate  on  that,  and  they 
would  undoubtedly  preserve  their  very  irregular  character. 

Iron  ores. — Iron  is  largely  disseminated  through  the  rocks  of  Pope  county, 
especially  through  the  sandstones  of  the  Conglomerate  formation,  in  which  it 
is  at  many  points  sufficiently  concentrated  to  form  iron  ores,  generally  in  the 
form  of  the  hydrous  peroxyd  (the  brown  hematite  or  limonite  ore).  We  find 
this  ore  principally  in  two  horizons,  in  the  lower  part  of  the  upper  Conglomerate 
and  near  the  base  of  the  lower,  close  to  the  junction  of  the  latter  with  the  upper- 
most layers  of  the  Chester  limestones.  The  chalybeate  waters  percolating 
the  sandstones  were  evidently  decomposed  on  n earing  this  limestone,  and  the 
iron  precipitated.  The  iron  ores,  having  been  deposited  within  the  strata  of 
sandstones,  are  consequently  mixed  with  sand  to  a  greater  or  less  degree.  At 
some  points  the  sandstones  are  merely  impregnated  with  the  ore;  at  others  we 
find  pieces  of  nearly  pure  ore,  interspersed  with  sandy  portions;  while  at  some 
the  iron  appears  to  prevail  to  such  an  extent  as  to  form  rather  pure  ores,  with 
only  small  admixtures  of  sandy  masses.  The  sand  is  a  very  unwelcome  admix- 
ture to  iron-masters,  because,  being  intimately  mixed  with  the  ore,  it  easily 
combines  in  the  furnace  with  the  iron  and  forms  slag,  instead  of  separating  in  a 
metallic  form,  a  tendency  which  can  only  be  checked  by  a  very  large  addition 
of  lime  and  an  increased  heat  of  the  furnace.  This  renders  the  process  more 
expensive  and  produces  other  unwelcome  results. 

One  of  the  places  where  the  ore  is  most  abundant  in  the  upper  Conglomerate 


POPE  COUNTY.  487 

is  just  south  of  the  summit  of  the  dividing  ridge,  near  the  head  of  Little  Bay 
creek,  close  to  the  line  of  Johnson  county,  in  the  northwest  quarter  of  section 
30,  township  11,  range  5.  There  I  observed  large  pieces  of  partly  pure,  partly 
highly  arenaceous  ore,  lying  loose  on  the  slope;  and  I  noticed  similar  points 
farther  east,  especially  on  the  ridge  near  the  upper  course  of  Bay  creek,  in  the 
southeast  quarter  of  section  13,  township  11,  range  5,  and  farther  on.  Ferru- 
ginous layers  of  sandstone  are  frequently  exposed  in  this  horizon,  but  I  have 
never  yet  seen  the  ore  exposed  in  a  solid  bed,  which  it  would  nevertheless  seem 
to  form  at  some  points. 

The  iron  ore  at  the  base  of  the  lower  Conglomerate  seems  to  be  more  concen- 
trated, and  consequently  purer.  Some  of  the  best  samples  of  the  ore  were 
obtained  just  below  the  summit  of  a  high  ridge  cast  of  Lusk  creek,  near  the 
northwest  corner  of  section  10,  township  13,  range  6.  The  slope  consists  of 
the  upper  Chester  limestone,  while  the  summit  is  formed  by  the  Conglomerate. 
This  ore  was  found  tumbling  near  the  junction  of  the  two  formations,  which  is 
not  exposed.  It  would  not  require  a  very  great  expenditure  of  money  and 
labor  to  ascertain,  by  removing  the  soil  and  detritus,  whether  the  ore  there 
forms  a  regular  bed  or  occurs  merely  in  detached  masses.  It  would  seem  to 
form  a  regular  stratum,  because  we  observe  the  ore  at  many  other  points  at  the 
same  geological  level-=-for  example,  a  mile  farther  northwest,  in  the  bluffs  on 
the  west  side  of  Lusk  creek,  in  the  south  part  of  section  5,  township  13,  range 
6,  and  at  other  places. 

In  the  northeast  quarter  of  the  northwest  quarter  of  section  25,  township 
12,  range  6,  at  the  abrupt  edge  of  the  continuation  of  the  same  summit,  the 
lowest  layers  of  the  sandstone  are  considerably  ferruginous,  full  of  small  nodules 
of  the  iron  ore,  but  the  ore  is  scattered  through  a  great  thickness  of  rocks,  and 
not  sufficiently  concentrated  to  be  available.  Some  miles  farther  northeast,  in 
the  southeast  quarter  of  section  29,  townshsp  11,  range  7,  much  tumbling  ore 
was  observed  in  an  analagous  position  ;  also  on  Haze's  creek,  in  the  south  part 
of  section  11,  township  12,  range  4,  and  at  other  points.  Nowhere  in  this 
county  did  I  observe  this  ore  actually  exposed  in  a  regular  stratum  in  the  rocks; 
but  a  short  distance  beyond  the  county  line,  in  the  northwest  corner  of  Hardin 
county,  in  section  2,  township  11,  range  7,  such  a  bed  of  ore  is  exposed  in  a 
branch  of  Grand  Pierre  creek,  at  the  junction  of  the  Conglomerate  and  Chester 
formations,  and  I  have  observed  a  similar  ore  bed  in  the  same  position,  far  to 
the  northwest,  in  Jackson  county,  on  a  branch  of  Kincaid  creek. 

In  order  to  determine  whether  the  iron  ores  of  Pope  county  are  developed 
in  sufficient  quantity,  and  of  sufficient  purity  to  be  made  available  for  the  man- 
ufacture of  iron,  it  would  be  necessary  to  prove  the  proper  strata  by  a  series  of 
systematically  conducted  excavations.  Although  there  is  a  vast  amount  of 
timber  in  the  county,  the  principal  fuel  for  high  furnaces  would  have  to  be 
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stone  coal,  because  the  broken  character  of  the  county  would  render  the  trans- 
portation of  charcoal  from  a  dbtance  too  costly ;  and  besides  most  of  the  lands 
are  held  in  small  tracts  by  farmers.  The  vicinity  of  a  good  coal  bed  or  facility 
of  transportation  to  the  Ohio,  or  to  a  railroad,  would  then  be  the  conditions 
required  to  make  even  a  rich  ore  bank  profitable. 

Lead  Ores  and  Fluor  Spar, — Lead  ores  have  been  discovered  at  several 
points  in  Pope  county,  but  thus  far  only  in  small  quantities.  They  are  gener- 
ally accompanied  by  fluor  spar,  a  mineral  which  occurs  only  in  Pope  and  Hardin 
counties  in  this  State,  nor,  I  believe,  in  any  other  of  the  northwestern  States, 
except  in  a  similar  connection  south  of  the  Ohio  river,  in  Kentucky.  Both  of 
these  minerals  appear  to  occur  only  in  such  places  where  the  strata  have  been 
fractured  by  faults  or  violent  upheavals.  The  deep  fissures  thus  formed  either 
admitted  the  minerals  from  a  great  depth,  and  enabled  them  to  permeate  the 
fractured  strata  nearer  to  the  surface,  or  else  these  fissures  induced  a  segregation 
of  these  minerals  from  the  fractured  strata  themselves,  in  which  they  may  have 
before  been  diffused,  in  such  a  state  of  mechanical  division,  or  dilution,  as  to 
be  imperceptible.  The  limestones  are  by  no  means  the  exclusive,  but  they  are 
the  favorite  depositories  of  the  galena,  and  therefore  the  heavy  limestone  forma- 
tion underneath  the  Chester  series  is  the  richest  in  galena  in  this  district.  It 
is  this  formation  which  contains  the  lead  ores  in  various  parts  of  Hardin  county. 
Wherever  these  minerals  are  present  the  adjoining  rocks  have  undergone  a 
mineralization,  the  sandstones  have  become  firmly  cemented,  and  exhibit  a 
transition  into  quartzite  :  while  the  limestones  have  become  more  or  less  crys- 
talline, are  veined  with  spar,  and  have,  in  some  cases  lost  all  semblance  of  their 
former  state,  and  of  the  unaltered  rocks  close  by. 

In  the  south  part  of  Pope  county,  fluor  spar  has  been  discovered  in  altered 
strata  of  the  sandstone  No.  8  of  the  Chester  scries,  in  the  vicinity  of  the  fault 
near  the  mouth  of  Big  river,  as  I  have  stated  in  a  former  report. 

In  the  same  strata  some  galena  has  been  found  at  the  Stockton  ford  of  Grand 
Pierre  creek,  in  the  west  part  of  the  southwest  quarter  of  section  22,  township 
12,  range  7.  There  the  sandstone  No.  8  forms  the  bed  and  banks  of  the  creek. 
It  is  traversed  by  numerous  irregular  fissures,  whereby  the  lines  of  stratifica- 
tion are  entirely  obliterated.  The  general  dip  of  the  strata  is  undoubtedly  to 
the  westward,  and  in  this  sandstone  we  find,  within  a  limited  area,  bunches 
of  calcareous  spar  and  numerous  small  granules  of  galena.  Some  holes  have 
been  dug  on  the  eastern  bank,  in  which  blue  shaly  strata  were  struck  under- 
neath a  few  feet  of  sandstone,  but  no  farther  discoveries  were  made )  nor  is  it 
likely  that  paying  quantities  of  galena  will  ever  be  found  here.  The  upper 
layers  of  this  sandstone  are  those  exposed  at  the  ford.  It  is  considerably  thick 
in  this  vicinity,  probably  some  200  feet;  and  the  galena  is,  most  probably,  spar- 
ingly disseminated  in  the  sandstone,  although  very  likely  it  is  contained  in 
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larger  quantities  in  the  underlying  limestone.     The  limestones  above  the  sand- 
stone are  not  exposed  close  to  the  ford. 

About  four  miles  farther  north  the  St.  Louis  limestone  rises  to  the  surface 
near  the  east  line  of  Pope  county.  Little  over  a  mile  east  of  the  county  line, 
we  observe  in  this  vicinity  a  centre  of  upheaval  where  Devonian  rocks  are 
brought  to  the  surface,  and  whence  the  strata  dip  strongly  in  every  direction 
for  miles  around.  In  the  upper  portion  of  these  tilted  limestones  we  find  some 
fluor  spar  and  galena,  both  in  Pope  and  Hardin  counties,  in  the  vicinity  of  the 
county  line,  and  various  excavations  have  been  made  in  search  of  load  ore  at 
points  where  the  fluor  spar  or  calcareous  spar  had  been  observed  on  the  surface. 
In  1849  this  vicinity  was  explored  and  proved  by  various  parties,  who  did  not, 
however,  obtain  satisfactory  results.  The  most  extensive  of  their  excavations 
is  situated  on  a  branch  of  Grand  Pierre  creek,  in  the  southeast  quarter  of  sec- 
tion 22,  township  11,  range  7,  a  quarter  of  a  mile  west  of  the  county  line,  not 
far  from  Mr.  Baldwin's.  There,  on  the  north  side  of  the  branch,  a  drift  was 
carried  forward  300  feet  into  the  hill  side,  all  through  this  formation  northward, 
in  the  direction  of  its  trend.  Half  way  between  the  mouth  and  the  end  of  the 
drift,  a  shaft  was  sunk  about  60  feet  below  its  level.  No  regular  vein  nor 
even  a  well  defined  mineral-bearing  opening  was  discovered.  A  part  of  the 
limestone  was  somewhat  altered;  it  contained  single  crystalline  masses  and 
small  irregular  veins  of  white  and  blue  fluor  spar,  with  larger  or  smaller  parti- 
cles, and  chunks  of  galena,  and  some  blende.  The  amount  of  lead  ore  thus 
obtained  was  not  large,  and  the  whole  aspect  of  things  did  not  warrant  a  further 
prosecution  of  the  work.  Nearly  opposite  the  mouth  of  the  drift,  on  the  south 
bank  of  the  branch,  I  observed  veins  of  calcareous  spar  in  the  limestone.  This 
point  too  was  proved,  but  soon  abandoned  as  unpromising. 

Half  a  mile  farther  northeast,  a  short  distance  east  of  the  Hardin  county  line, 
in  the  northwest  quarter  of  the  southwest  quarter  of  section  23,  township  11, 
range  7,  a  trial  shaft  was  sunk  and  some  specimens  of  a  green  mineral  obtained, 
which  proved  to  be  the  white  carbonate  of  lead,  tinged  green  by  a  minute 
admixture  of  carbonate  of  copper,  which  are  both  evidently  products  of  the 
oxydation  of  the  sulphurets  of  these  ores.  Hereabout,  and  also  in  the  same 
formation  at  Rosiclare,  the  copper  ores  occur  only  in  very  small  quantity,  so 
that  they  are  liable  to  be  overlooked  entirely. 

White,  violet-colored,  or  light  greenish  fluor  spar  was  farther  noticed  at 
several  points  a  little  farther  south,  in  the  same  strata,  at  all  of  which  places  it 
has  been  dug  into,  especially  just  east  of  the  county  line  in  the  northwest 
quarter  of  section  26,  township  11,  range  7 ;  then  at  the  Hogg's  place,  in  the 
southwest  quarter  of  section  26  (?),  and  west  of  the  county  line,  in  the  north- 
east quarter  of  section  34,  and  near  the  centre  of  the  east  half  of  section  34, 
township  11,  range  7.    At  this  latter  place  some  galena  was  observed,  together 
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with  calcareous  spar.  At  none  of  these  points  was  a  definite  lode  struck,  but 
the  minerals  seem  to  have  been  scatteringlj  disseminated  through  the  rock,  and 
not  in  sufficient  quantity  to  justify  the  continuation  of  the  explorations. 

All  the  other  points  at  which  fluor  spar  and  galena  have  been  discovered  in 
the  county,  are  in  the  Chester  formation,  in  the  vicinity  of  the  fault,  which 
passes  diagonally  from  northeast  to  southwest  through  the  county.  The  best 
explored  point  is  on  the  west  side  of  Lusk  creek,  just  above  the  crossing  of  the 
Golconda  and  Marion  road,  in  the  southeast  quarter  of  the  northeast  quarter, 
and  the  northeast  quarter  of  the  southeast  quarter  of  section  16,  township  12, 
range  6,  and  is  known  as  Whiting's  diggings.  They  are  situated  in  what 
appears  to  be  the  uppermost  member  of  the  Chester  series,  which  consists  of 
limestones  with  intercalations  of  shales.  The  limestone  is  locally  altered;  it 
has  become  crystalline,  and  contains  masses  of  calcareous  spar,  with  fluor  spar, 
galena,  zinc  blende,  and  traces  of  copper  pyrites,  very  much  as  at  the  above 
named  points,  where  the  St.  Louis  limestone  is  similarly  mineralized.  Some 
considerable  excavations  have  been  made,  but  apparently  with  indifferent 
results.  I  could  not  obtain  a  satisfactory  account  of  the  progress  and  results 
of  the  work ;  but  it  seems  that  the  ore  was  not  accumulated  in  a  vein,  but 
disseminated  through  the  rock  in  single  chunks,  together  with  the  other  mine- 
rals. The  fault  must  pass  within  a  few  yards  of  the  diggings,  and  east  of  them, 
and  the  mineralization  of  the  limestone  does  not  appear  to  have  extended  to 
any  great  distance  from  the  fault.  On  the  west  side  of  the  narrow  hill  the 
limestone  is  neither  altered  or  mineral  bearing.  The  mineralization  most  pro- 
bably extends  northeastward  in  the  neighborhood  of  the  fault,  although  the 
fissure  or  fault  itself  may  not  carry  any  galena.  On  digging  in  any  other 
direction  the  limestone  would  soon  be  passed  through,  and  the  underlying  shales 
reached,  which  are  intercalated  between  the  different  limestones.  The  galena 
is  not  likely  to  extend  into  the  shales,  although  it  may  be  found  again  beyond 
them  in  the  next  limestone.  The  fact  that  the  single  bodies  of  limestone  are 
not  thick,  and  are  frequently  interrupted  with  shales,  and  lower  down  also  with 
sandstones,  reaffirms  us  in  the  conclusion  that  the  ore  deposit,  thus  interrupted, 
would  not  be  likely  to  be  very  extensive,  even  if  it  was  rich  at  one  point,  in 
these  Chester  strata.  By  penetrating  to  a  great  depth  near  the  fault  we  could 
get  to  the  lower  Chester  limestones,  and  finally  to  the  St.  Louis  limestone.  I 
should  not  be  surprised  if  considerable  lead  ore  was  stored  in  this  latter  forma- 
tion, which  seems  to  be  the  lead-bearing  rock  of  this  district,  and  that  the  lead 
ores  near  the  surface  were  merely  a  scattering  outlier  of  the  hidden  riches. 
But  this  limeitone  is  at  least  five  or  six  hundred  feet  below  the  surface  here, 
and  the  expense  of  sinking  to  that  depth  would  not  bo  justified  by  the  present 
indications  from  the  natural  exposures  of  the  strata. 

A  mile  northeast  of  the  first  diggings,  also  on  the  west  side  of  Lusk  creek, 
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and  close  to  the  line  of  the  fault,  in  the  southwest  quarter  of  section  10,  the 
Chester  limestone  is  again  veined  with  calcareous  spar,  and  tumbling  masses  of 
the  overlying  sandstone  are  somewhat  altered,  cherty,  and  contain  some  fluor 
spar.  Here,  too,  some  holes  were  dug  in  the  hope  of  striking  a  vein  of  galena, 
but  apparently  without  success.  Not  much  labor  seems  to  have  been  expended 
here,  and  the  work  has  not  been  done  systematically. 

A  similar  point  is  a  mile  farther  northeast,  in  the  hills,  in  the  forks  of  Lusk 
and  Little  creeks,  in  the  southeast  quarter  of  section  3,  township  12,  range  6, 
of  which  I  have  already  spoken,  in  describing  the  Chester  strata  in  this  vicinity. 
No  valuable  discoveries  were  made  here,  either,  although  some  galena  is  said  to 
have  been  found  with  the  fluor  spar.  At  other  points  of  this  neighborhood, 
even  nearer  to  the  fault  itself,  no  signs  of  mineralization  wore  discovered. 
Although  the  prospects  are  not  very  promising,  it  would  be  quite  interesting, 
and,  possibly,  remunerative,  to  prove  this  whole  district  more  systematically 
than  has  been  done  heretofore. 

Some  miles  farther  northeast,  near  tlie  line  of  the  same  disturbance,  close  to 
Mr.  John  A.  Wasson's,  in  the  northeast  quarter  of  section  25  (?),  township  11, 
range  6,  I  found  some  of  the  Chester  limestones  somewhat  veined  with  calca- 
reous spar,  but  no -traces  of  fluor  spar  or  galena,  which  I  had  been  led  to  expect 
from  current  reports.  North  of  this,  in  the  southeast  quarter  of  section  13, 
township  11,  range  6,  where  the  same  strata  appear  to  bo  similarly  disturbed, 
loose  masses  of  sandstone  cover  the  hills,  and  contain,  at  one  point,  small  veins 
of  calcareous  spar,  and  are  somewhat  altered.  Here  a  hole  was  dug  many  years 
ago  in  search  of  galena,  with  apparently  no  satisfactory  result. 

At  all  the  above  named  points  there  were  more  or  less  indications  of  the  pre- 
sence of  valuable  ores,  although  it  appears,  from  the  preceding  remarks,  that 
the  hopes  founded  on  them  have  not,  thus  far,  at  least,  been  realized.  On  a 
branch  of  Haze's  creek,  in  the  northwest  quarter  of  section  24,  township  12, 
range  5,  some  years  ago,  a  hole  was  dug  to  the  upper  Chester  strata  in  search  of 
mineral,  by  a  Mr.  Bailey.  His  expectations  appear  not  to  have  been  well 
founded ;  at  least  I  could  not  see  anything  that  would,  in  the  le.ast,  point  to  the 
presence  of  any  valuable  minerals. 

The  lead  ores  of  Pope  county  have  not  yet  been  tested  for  silver,  but,  most 
probably,  they  contain  a  small  proportion  of  thb  metal,  like  the  Eosiclare 
galena  of  Hardin  county. 

Mineral  Spriiiga, 

There  are  quite  a  number  of  springs  in  Pope  county,  the  [water  of  which 
contains  sulphate  of  iron  (copperas)  as  its  principal  mineral  ingredient.  They 
are  commonly,  although  improperly,  called  sulphur  springs,  which  name  is 
generally  understood  to  designate  springs  containing  sulphuretted  hydrogen. 
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These  wpf^nM  iqpriiigs  maj  be  reeognued  at  onee  hf  Ike  jdloirfdi4NNNm 
depoeb  of  hydnMuioigrd  of  irpn  (iron'  met)  whicli  tiiqr  deporiii.  Thqr  oripn- 
lie  fSrom  tlie  o^fdatioa  of  tbe  eal^tiiioi  of  iron,  diaieminated  tliroiigh  the  dm* 
g^mnenle  and  Oheeter  Ihrmationai  and  tfaroogh  oar  eoal  aeama,  and  ooeor  ai 
nnmeroQi  points  throoghovt  iheae  ftnnations.  The  other  ingredients  of  Cheee 
iratera,  wkererer  they  eontain  anj  others  in  appreoiable  qnantity,  are  sslls  of 
magnesiai  Hmoi  ete. 

-  The  most  nioM  of  these  springs  in  Pope  oonntf,  are  one  mt  the  head  of 
Miller's  branoh  of  Little  Salibe  eieek,  on  the  sonth  ride  of  seotion  20,  township 
11,  range  6;  one  near  Mr.  John  A.  Wesson's,  near:Little  eredlc,  in  the  north- 
east  qnarter  of  seetfam  86  (f),  township  11,  range  6;  and  the  Sizon  qprings, 
near  Hill's  branoh  of  Sugar  ereek,  north  of  the  lower  Goleondn  and  "Vlennn 
road,  in  the  sonth  west  qvsrter  of  seotion  16,  township  18^  range  ft*  ISiis  latter 
spring  has  scans  r^ntation  as  a  watering  plaoe,  and  is  fkeqnentlj  Tinted  bgr 
persons  fSrom  Psdneah. 

Thid  medieal  pfop^rties  of  the  waters  of  thess  springs  are  the  same  as  those 
of  thespringi  in  Johnson  oonntj.  The  ironsaltin  thewater,  in  theitniit  plaee, 
stimulates  the  system  and  operates  on  the  bowels;  bat  when  it  bi  used  kngttr 
than  a  few  days,  its  astringent  qoalities  gains  the  upper  hand,  and  its  &rth^ 
use  is  then,  in  most  eases,  to  say  the  least,  not  sdvisaUe.  Some  phyricians  are 
of  opinion  that  the  inm  of  the  water  is  partioolarly  beneftoial  in  this  elimate, 
where  miasmatio  inflaenoes  prevail,  and  the  oomposition  of  the  blood  is  affiaeted 
by  them,  and  requres  a  oorreotiTe  afforded  by  the  iron.  An  artificial  com- 
pound  of  iron  would,  bowever,  in  most  cases,  be  used  more  conveniently,  and 
to  better  effect. 

Efflorescence  of  Salts. 

In  the  bluffs  of  the  Ohio  river,  under  overhanging  cliffs  of  one  of  the  Chester 
sandstones  (No.  6  of  the  series),  I  observed  the  efflorescence  of  a  salt  covering 
the  rock  and  filling  crevices  between  shelly  portions  of  the  sandstone.  This  is 
about  three  miles  above  Golconda,  below  a  vineyard  belonging  to  Dr.  H.  Koch, 
of  St.  Louis,  in  section  8,  township  13,  range  7.  These  salts  proved,  on  exami- 
nation, to  be  natural  epsom-salts,  the  hydrous  sulphate  of  magnesia,  the  epsomite 
of  the  mineralogists,  which  has  been  observed  in  similar  locations  in  several  of 
the  adjoining  states,  and  at  other  points  in  Illinois. 

A  similar  efflorescence  was  observed  in  the  bluffs  of  Bay  river,  in  the  north- 
east quarter  of  section  32,  township  13,  range  5,  apparently  in  the  same  Chester 
sandstone,  where  the  salt  is  even  more  abundant.  It  is  eagerly  sought  for  by 
wild  and  tame  animals. 

This  epsomiie  occurs  hardly  in  sufficient  quantity  to .  be  of  any  value,  but  I 
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mention  it  because  it  has  been  frequently  mistaken  for  saltpeter,  and  on  account 
of  the  scientific  interest  attached  to  its  discovery. 

Clay. 

I  saw  several  samples  of  clay  from  different  parts  of  the  county,  which,  if  we 
may  judge  from  their  appearance  alone,  might  be  serviceable  for  making  ordi- 
nary potters'  ware.  One  of  them  was  in  the  hands  of  Mr.  Weston,  who  lives 
in  section  22,  township  11,  range  7 ;  but  the  most  important  deposit  of  this 
kind  is  the  white  clay  which  is  found  at  the  lead  diggings,  in  the  east  part  of 
section  16,  township  12,  range  6,  near  Lusk  creek.  The  pure  portions  of  this 
clay — some  of  it  is  mechanically  mixed  with  extraneous  impurities,  which  dete- 
riorate its  quality — are  purely  white,  or  have  a  slightly  bluish  tint.  It  is  from 
uneven  to  sub-conchoidal  in  fracture,  without  the  least  grit,  unctuous  to  the 
touch,  and  adheres  vigorously  to  the  moist  tongue.  When  moist  it  is  translucent, 
and  by  long  exposure  and  working  it  becomes  plustic,  which  it  is  not  when  it  is 
newly  dug.  It  is  a  rather  pure  silicate  of  alumina,  free  of  iron,  magnesia  and 
other  substances  which  would  affect  its  color  and  fusibility.  It  withstands  a 
very  intense  furnace  heat  without  showing  signs  of  melting,  and  is,  therefore, 
a  very  superior  article  for  manufacturing  queensware.  I  have  seen  articles, 
said  to  have  been  manufactured  from  it,  of  very  superior  quality.  If  we  con- 
sider that  the  earths  of  all  the  famous  porcelain  manufactories  of  the  old  world 
are  artificial  mixtures  of  various  clays,  etc.,  it  appears  reasonable  to  expect  that 
this  clay  could  serve  as  the  principal  ingredient  for  a  similar  manufactory.  It 
has  been  claimed  to  be  kaolin  or  porcelain  earth,  but  this  is  an  error.  Kaolin 
is  a  silicate  of  alumina  formed  by  the  decomposition  of  feld  spar,  while  the  clay 
in  question,  although  it  may  be  similar  to  kaolin  in  composition,  is  not  formed 
in  that  way. 

A  complete  analysis  of  this  earth  has  not  yet  been  made,  but  a  series  of  pre- 
liminary tests  which  I  have  instituted  have  proved  its  purity  and  the  difficulty 
of  melting  it.  Its  less  pure  portions  might  be  advantageously  made  into  fire 
brick. 

It  is  exposed  on  the  side  of  the  hill,  about  15  feet  thick;  but  the  excavation 
is  not  sufficient  to  determine  the  true  character  of  the  deposit.  Perhaps  it  is 
an  altered  shale  of  the  Chester  series,  intercalated  between  the  limestones,  which 
has  assumed  its  present  condition  through  the  same  agencies  which  caused  the 
mineralization  of  the  limestones,  at  the  time  when  the  galena  and  fluor  spar  were 
deposited.  In  this  case  it  would  form  a  regular  stratum,  although  some  distance 
in  the  hill  it  would  gradually  change  to  an  ordinary  shale,  such  as  it  was  before 
it  was  altered.  Perhaps,  however,  it  is  only  a  deposit  on  the  side  of  the  hill 
and  in  immediate  connection  with  the  fault  which  passes  there  through  the 
formation.     The  value  of  this  clay  depends  in  a  large  degree  upon  the  quantity 
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to  be  obtained,  and  upon  the  proportion  between  the  entirely  pure  and  the 
mixed  portion  of  it,  which  can  not  be  determined  except  by  farther  digging. 
It  can  be  wrought  easily  and  is  accessible  by  a  good  road.  Its  distance  from 
the  Ohio  is  about  10  miles. 

Building  Materials. 

Pope  county  is  rich  in  ordinary  building  materials,  in  sandstones  and  lime- 
stones, for  plain  masonry  and  for  heavy  work,  such  as  culverts,  bridges,  wharfs, 
and  the  like.  For  the  latter  purpose  many  boat-loads  of  sandstones,  from  the 
bluffs  below  Oolconda,  of  the  Chester  sandstone  No.  8,  are  being  taken  to  Cairo. 
This  point  has  been  selected  on  account  of  the  facility  with  which  the  rock 
can  be  quarried  and  loaded  on  flat-boats;  but  many  other  localities  along  the 
river  would  afford  equally  good  material. 

The  sandstones  of  the  Conglomerate  are  not  generally  good  buUding  stones, 
but  single  layers  of  this  formation  are  excellent  Thus  fine  building  stone 
might  be  quarried  in  the  lowest  portion  of  the  Conglomerate  on  the  slope  of 
the  ridge  northwest  of  Olendale,  in  the  northwest  quarter  of  section  20,  town- 
ship 12,  range  5,  and  at  other  points.  The  sandstones  of  the  Chester  series 
afford  a  vast  amount  of  good  building  stones  in  various  parts  of  the  county, 
and  some  of  these  strata  are  also  suitable  for  window-sills,  doorsteps  and  similar 
work,  although  few  would  seem  to  be  at  all  adapted  for  ornamental  work. 
Many  of  the  limestones  of  the  Chester  series  ate  also  good  for  ordinary  building 
purposes,  while  a  portion  of  them  is  too  hard  and  work  too  badly  to  be  of  much 
use.  The  St.  Louis  limestone  formation,  however,  which  crops  out  at  some 
points  near  the  Hardin  county  lino  and  the  lowest  Chester  limestone,  at  the 
base  of  the  Ohio  bluffs,  below  Golconda,  contains  layers  of  a  very  superior  rock, 
which  dresses  finely  and  is  very  durable.  It  has  been  quarried  at  Mr.  Foot's 
place,  on  the  bank  of  the  Ohio,  three  miles  below  Golconda. 

The  higher  Chester  limestones  are  generally  too  impure  and  siliceous  to  be 
burnt  to  lime,  but  at  some  points  they  can  be  made  to  supply  the  local  demand 
with  a  dark  colored  quick-lime,  which  is  good  for  making  mortar.  The  lime- 
stones of  the  St.  Louis  formation  are  generally  purer,  and  part  of  them  make 
the  very  best  white  lime.  Sand  for  building  purposes  abounds  throughout  the 
county. 

Millstones. 

The  lowest  strata  of  the  Conglomerate  form  the  summit  of  the  extreme  south- 
west spur  of  the  ridge,  which  extends  between  Bay  river  and  Haze's  creek, 
near  the  northwest  corner  of  section  20,  township  12,  range  5,  a  mile  northwest 
of  Glendale.  There  is  one  layer  of  these  sandstones  which  consists  of  siliceous 
grains  of  sand,  which  are  firmly  cemented  together  without  losing  their  roughness. 
This  rock  can  be  used  for  millstones.     In  former  years  quite  a  number  of  mill- 
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stones  were  quarried  on  this  summit,  to  be  used  ip  the  small  country  mills  of 
the  vicinity;  and  some  are  said  to  have  been  taken  from  this  point  as  far  as 
Yandalia. 

Agriculture. 

I  need  not  say  anything  in  relation  to  the  soils  and  agricultural  resources  of 
Pope  county,  except  that  my  remarks  in  regard  to  Johnson  county  apply  ex- 
actly to  this,  also.  The  geological  formations,  the  surface  configuration,  the 
growth  of  timber  and  the  agricultural  features  are  the  same  in  both. 

Indian  Remains. 

I  can  not  close  these  remarks  without  referring,  as  a  matter  of  general  interest, 
to  the  ancient  works  of  the  aboriginal  inhabitants  of  this  country.  Arrow 
heads,  stone  tools,  and  such  like  relics,  are  found  in  many  places;  and  the  Indians 
seem  to  have  preferred  here,  as  elsewhere,  for  their  burial  places,  the  high 
points  of  the  bluffs,  which  afford  an  extensive  view  over  the  surrounding  conn- 
try.     Numerous  small  mounds  or  piles  of  rock  mark  these  points. 

I  also  observed  one*of  their  fortifications  of  the  kind  generally  designated  as 
stone  forts^  by  the  present  inhabitants.  This  fort  is  on  the  west  side  of  Lusk 
creek,  a  short  distance  below  the  mouth  of  Bear  creek,  near  the  southwest  cor- 
ner of  section  34,  township  11,  range  6.  Lusk  creek  here  runs  through  a 
narrow  gorge,  between  high  cliffs  of  sandstone,  forming  a  sharp  bend.  In  this 
bend  projects  a  narrow  spur,  lower  than  the  main  ridge,  with  rocky  vertical 
sides,  which  is  only  accessible  from  the  direction  of  the  main  ridge,  with  which 
it  connects  by  a  narrow  neck.  Across  this  neck  the  Indians  had  built  a  wall 
of  rocks,  loosely  piling  the  numerous  tumbling  blocks  of  sandstone  which 
covered  the  hill.  The  spur  beyond  this  wall  was  then  easily  defensible,  and 
evidently  served  as  a  place  of  refuge  in  times  of  danger.  From  the  fort  they 
could  descend  to  the  creek  for  water  by  a  difficult  avenue,  which  it  was  utterly 
impossible  to  scale  from  below  if  it  was  defended  from  above.  Thus  the  occu- 
pants of  the  fort  could  resist  the  attacks  of  a  superior  force,  and  if  not  entirely 
surrounded  and  largely  outnumbered,  so  that  they  could  be  cut  off  from  the 
creek,  they  could  hold  out  as  long  as  they  had  food.  Undoubtedly  many  a 
fierce  battle  was  waged  around  these  defences. 
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Acervularia.     A  genus  of  fossil  corals. 

Actinocriniis.     A  genus  of  fossil  Crinoidea,  or  lily-shaped  marine  animals. 

Adipocere.  A  substance  resembling  spermaceti,  into  wbicb  the  muscular  fibres 
of  dead  animals  are  changed,  by  long  immersion  in  water  or  moist  places. 

Agaricocrinus,     Agassizocrimis.     Genera  of  Crinoidea. 

Agelacrinites,     A  genus  of  marine  animals,  allied  to  the  Crinoidea. 

AUorimta,     A  genus  of  fossil  marine  bivalve  shells. 

Alluvium.  Accumulations  of  earth,  sand  and  gravel  washed  down  by  rivers  or 
floods  upon  land  not  permanently  submerged. 

Alveolites,     A  genus  of  fossil  corals. 

Amorphous.     Bodies  devoid  of  regular  form. 

Amygdaloid.  A  rock  in  which  crystallized  minerals  are  scattered  in  almond- 
shaped  cavities. 

AnoLogxie.  Corresponding  bodies.  A  living  shell  of  the  same  genus  as  a  fossil 
shell,  is  the  analogue  of  the  latter. 

Annularia.     A  genus  of  fossil  plants. 

Anthracite.  Coal,  in  which  the  volatile  matters  have  been  expelled  by  subter- 
ranean heat. 

Anticlinal  axis.  A  point  of  upheaval  from  which  the  rocks  dip  in  opposite 
directions. 

Anvil-roch  sandstone.  A  sandstone  overlying  coal  No.  12,  of  the  western  coal 
series. 

Aragonite.     A  simple  mineral,  a  variety  of  carbonate  of  lime. 

Archxocidaris.     A  fossil  genus,  allied  to  the  living  sea  eggs  or  sea  urchins. 

Archimedes.     A  screw-shaped  fossil,  the  axis  of  a  Bryozoan. 

Arenaceous.     Sandy,  containing  sand. 

Argillaceous.     Clayey,  composed  in  whole  or  in  part  of  clay. 

Asaphus.    A  genus  of  fossil  Crustacea  (Trilobites). 
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AsterophyUites.     A  genus  of  fossil  ferns. 

AsphaUum.     A  partly  hardened  bitumen. 

Athyris,     A  genus  of  fossil  marine  bivalve  shells. 

Avicula.     A  genus  of  living  marine  bivalve  shells,  some  of  which  are  found  in 

a  fossil  state. 
Avicvlopecten.     A  genus  of  fossil  shells,  resembling  Avicula  and  Pecten. 
Azoic  rocks.     Rocks  formed  before  the  existence  of  animals  or  plants,  and  con- 
sequently destitute  of  fossil  remains. 

Bellerophon.     A  genus  of  marine  univalve  shells. 

Birdseye  limestone,     A  limestone  in  New  York,  of  Lower  Silurian  age. 

Bitter  spar,  A  sparry  mineral,  consisting  of  carbonate  of  lime  and  carbonate 
of  magnesia.     The  crystallized  variety  of  dolomite  or  magnesian  limestone. 

Bituminous  shale.  Shale,  impregnated  with  bitumen;  usually  of  a  dark  brown 
or  black  color. 

Black  river  limestone.     A  lower  Silurian  limestone  of  the  New  York  series. 

Botryoidal,     Resembling  a  bunch  of  grapes. 

Boxdder.  Rounded  or  other  masses  of  rock  that  have  been  transported  from 
more  or  less  distant  localities  by  currents  of  water,  or  on  floating  masses  of 
ice,  during  the  drift  period. 

Brachiopoda,  A  class  of  marine  Mollusks  with  two  fleshy,  ciliated  arms,  devel- 
oped from  the  sides  of  the  mouth,  that  serve  to  create  currents  to  bring 
them  food. 

Breccia.     A  rock  composed  of  angular  fragments  cemented  together. 

Brown  spar.     Crystallized  dolomite. 

Bryozoa.     The  lowest  type  of  Mollusca. 

Ccdamites.     A  genus  of  fossil  plants,  allied  to  the  rushes. 

Calcareous.     Containing  lime. 

Cak.  spar.     Crystallized  carbonate  of  lime. 

Calymene.     A  genus  of  fossil  Crustacea  (Trilobites). 

Carbonate.     A  combination  of  carbonic  acid  with  other  substances. 

Cephalopoda.  A  class  of  marine  Molluscous  animals,  having  their  organs  of 
prehension  arranged  around  the  head. 

Ceraurm.     A  genus  of  fossil  Crustacea  (Trilobites). 

Chalcedony,     An  un crystallized  siliceous  mineral. 

Chalybeate  springs.     Mineral  springs  holding  iron  in  solution. 

Chfctctes.     A  genus  of  fossil  coral-building  prolyps. 

Chert.     A  siliceous  mineral,  allied  to  chalcedony  and  flint. 

Chonetes.     A  genus  of  fossil  bivalve  shells,  of  the  class  Brachiopoda. 

Cincinnati  group.     The  upper  division  of  the  Lower  Silurian  system. 

Coal  basiti.     Coal  bearing  strata,  deposited  in  a  depression  formed  in  older  rocks. 

Congeners.     Species  that  belong  to  the  same  genus. 

Conformable.     Rocks  are  said  to  be  conformable  when  the  strata  are  parallel. 
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Conglomerate,    Hounded  pebbles  and  grains  of  sand  cemented  together. 

Conularia,    A  genus  of  fossil  marine  shells,  usually  cone-shaped. 

Cosmogony,     Speculations  in  regard  to  the  creation  of  the  earth. 

Cretaceous,     Chalk  formation. 

Crinoidea,  An  order  of  lily-shaped  marine  animals,  belonging  to  the  sub- 
kingdom  radiata.  They  generally  grow  attached  to  the  bottom  of  the  sea 
by  a  jointed  stem,  analogous  to  the  mode  of  growth  of  plants,  though  some 
are  free. 

Crustacea,  A  class  of  animals,  such  as  the  lobster  and  cray-fish,  with  a  crust- 
like shell  covering  the  body,  legs,  etc. 

Crystalline,  Having  the  texture  of  a  broken  crystal,  or  an  assemblage  of  ill- 
defined  crystals.     Loaf  sugar  has  a  crystalline  texture. 

Curlew  Limestone,    Limestone  above  coal  seam  No.  3,  of  the  western  coal  series. 

CyaihophyUoid  Corals.  Corals  having  a  cup  shaped  depression  in  their 
summits. 

Cyclonema,    A  genus  of  fossil  marine  univalve  shells. 

Cyrtia  and  Cyrtina,     Genera  of  fossil  bivalve  shells.    (Brachwpods.) 

Cyrtolites,    A  genus  of  chambered  univalve  shells. 

Dalmania,     A  genus  of  fossil  Crustaceous  animal.     (Trilobites). 

Debris.    Fragments  of  rock  removed  by  the  action  of  water  or  frost. 

Dendrocrinus,     A  genus  of  fossil  Crinoidea. 

Denudation,    Wearing  away  by  the  action  of  running  water  or  other  agencies. 

Detritus,     Matter  worn  off  from  rock^ 

Devonian,    The  geological  system  next  above  the  Silurian. 

Dichocrinus,     A  genus  of  fossil  Crinoidea. 

Dip,    The  inclination  of  strata  in  any  particular  direction. 

Diluvial,     Effects  of  floods  of  ice  and  water,  in  comparatively  modern  times. 

Discina,     A  genus  of  fossil  marine  shells. 

Dolomite,    A  limestone  composed  of  the  carbonates  of  lime  and  magnesia. 

Drift, — A  formation  made  up  of  sands,  clays,  gravel  and  boulders,  and  spread 
over  the  more  solid  rocks. 

Escarpment.    The  abrupt  face  or  steep  slope  of  a  rock,  hill  or  ridge. 

Euomphalus,    A  genus  of  fossil  marine  univalve  shells. 

Exuvix,  The  hard  crust  or  shell  cast  from  the  bodies  of  animals;  or  that 
remain  after  the  decomposition  of  the  fleshy  parts. 

Favistella,     A  genus  of  fossil  corals. 

Fault,  A  sudden  interruption  of  the  continuity  of  strata  in  the  same  plane, 
caused  by  a  crack  or  fissure. 

Fauna,    The  various  kinds  of  animals  peculiar  to  a  country,  constitute  its  fauna. 

Favosites,    A  genus  of  fossil  corals. 

Ferruginous,     Containing  iron. 
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Fissile.    Easily  cleft,  dividing  readily  into  parallel  laminae,  like  slate. 

Flora.     The  various  kinds  of  trees  and  plants  found  in  a  country,  constitute 

its  flora. 
Fluviatile.     Belonging  to  rivers. 

Fluor  Spar.     A  crystal  composed  of  lime  and  fluorine. 
Forammi/era.     An  order  of  usually  microscopic  shells. 
Formation.     A  group  of  strata  referred  to  a  common  origin. 
Forhesiocrinus.     A  genus  of  fossil  Crinoidea. 
Fossil.    An  animal  or  plant  found  embedded  in  the  earth  by  natural  causes, 

usually  applied  to  the  remains  of  extinct  types. 
FossUiferous.     Containing  fossils. 
Fucoides.     Fossil  sea  weeds. 

Galena.     A  metallic  ore,  composed  of  lead  and  sulphur. 

Gangue.    The  mineral  substance  that  encloses  or  accompanies  the  metallic  ore 
in  a  vein. 

Gasteropoda.    A  division  of  the  Mollusca  in  which  the  foot  of  the  animal  is 
attached  to  its  belly. 

Genus.     Species  of  animals  or  plants  possessing  certain  characters  in  common. 

Geode.     A  rounded  nodule  of  stone,  containing  a  cavity  lined  with  crystals. 

Glyptocrinus.     A  genus  of  fossil  Crinoidea. 

Gomphoceras.     Goniatttes.     Gontocera^.     Genera  of  fossU  marine  chambered 
shells,  allied  to  the  living  Nautilus. 

Granatocrinus.     Graphiocrinus.     Genera  of  fossil  Crinoidea. 

Granite.     A  rock  composed  of  quartz,  mica  and  fold  spar. 

Granular.     Composed  of  distinct  grains. 

Gypsum.     A  mineral  composed  of  lime  and  sulphuric  acid. 

Scule.    The  deviation  of  a  mineral  vein  or  crevice  from  the  vertical. 

Hall/sites.     A  genus  of  fossil  corals. 

Heavy  spar.     A  combination  of  baryta  and  sulphuric  acid. 

Heliolites.     A  genus  of  fossil  corals. 

Hehdus.     A  genus  of  fossil  fishes. 

ITeniipronttes.     A  genus  of  fossil  bivalve  shells. 

Hornstone.     A  siliceous  mineral,  resembling  flint. 

Heterocrinus.     A  genus  of  fossil  Crinoidea. 

Humus.     A  dark  brown  substance,  formed  usually  in  the  soil,  by  the  decompo- 
sition of  vegetable  matter. 

Hydraulic  limestone.     An  earthy  limestone,  that,  when  calcined  and  ground, 
has  the  property  of  setting  or  hardening  under  water. 

HymenopliyUites.     A  genus  of  fossil  plants. 

In  situ.     Said  of  rocks  remaining  in  the  place  where  they  were  formed. 

Isotelus.     A  genus  of  fossil  Crustacea.     (Trilobites). 
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Joints.     Fissures  or  lines  of  parting  in  rocks,  often  at  right  angles  to  the  planes 

of  stratification. 
Knorrliia,     A  genus  of  fossil  plants. 
Laminated,     Formed  in  thin  layers. 
Lenticular,     Having  the  form  of  a  lens. 
Leperdita,     A  genus  of  small  fossil  Crustacea. 
Lepidostrohus,     Cones  of  Lepidodcndron. 
Lepidodendron,     A  genus  of  fossil  cone-bearing  trees. 
Leptftna.    Leptoccelia.     Genera  of  fossil  marine  bivalve  shells. 
Lignite,     Wood  converted  into  a  kind  of  coal. 
Lithohgical,     The  stony  structure  of  a  mineral  mass. 
Lithostrotion,     A  genus  of  fossil  corals. 
Liiuites,     A  genus  of  coiled  chambered  shells. 
Lingula.     A  genus  of  fossil  bivalve  shells. 
Loam,     A  mixture  of  sand  and  clay. 
Lode,     A  metallic  vein. 
Loess,     A  division  of  the  Quaternary  system. 
Luchm,     A  genus  of  bivalve  marine  shells. 
Lyropora,     A  genus  of  fossil  Bryozoa. 
Maclurea,     A  genus  of  fossil  univalve  shells. 
Mahoning  sandstone.     The  sandstone  overlying  coal  No.  4. 
Mammoth.     An  extinct  animal,  belonging  to  the  same  genus  as  the  living 

Elephant. 
MammiUari/,     Minerals  having  convex  concretions. 
Marl.     A  mixture  of  clay  and  lime. 
Mastodon.     An  extinct  animal,  allied  to  the  Elephant. 
Matrix,     The  substance  in  which  another  is  imbeded. 
Megaphitum,     A  genus  of  fossil  trees. 

Melonites,     A  genus  of  fossil  marine  animals,  allied  to  the  sea  urchin. 
Meristella.     A  genus  of  fossil  bivalve  shells. 
Metamorphic  rocks.     Rocks  that  have  been  altered  from  their  original  condition 

by  heat  or  other  causes. 
Micaceous.     Containing  mica. 

Millstone  grit.     The  Conglomerate  sandstone  at  the  base  of  the  Coal  Measures. 
MoUusca.     Animals  (shell  fish)  which  have  soft  bodies  and  arc  without  bones , 

but  usually  protected  by  a  shell. 
Mountain  limestone.     The  lowest  division  of  the  Carboniferous  system.     Sub. 

carboniferous  limestone. 
Murchisonia.     A  genus  of  spiral  univalve  shells. 
Myalina.     An  extinct  genus  of  bivalve  marine  shells. 
Naticopsis.    A  genus  of  fossil  shells,  allied  to  the  living  Natica. 
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Nautitus.    A  living  genns  of  marine  shells,  also  found  fossilized  in  the  rocks 

Neiiropteris.     A  genus  of  fossil  plants. 

Niagara  group,     A  division  of  the  upper  Silurian  system. 

Nodule.    A  rounded,  irregulat-shaped  lump  or  mass. 

Nucleus,    A  solid  central  piece,  around  which  other  matter  is  collected. 

Odontopteris,     A  genus  of  fossil  plants. 

Oolitic,    A  limestone  composed  of  rounded  particles,  like  the  roe  or  eggs  of  a 

fish. 
Organic  remains.    Remains  of  animals  or  plants  found  in  a  fossil  state. 
Orodus.     A  genus  of  fossil  fishes. 
Orthis.    A  genus  of  marine  bivalve  shells. 
Orthoceras.    An  extinct  genus  of  long,  straight-chambered  shells. 
Outcrop,    An  exposure  of  rock  at  the  surface. 
Outlier.     A  portion  of  a  stratum  or  formation  left  detached  from  the  general 

mass,  by  the  removal  of  the  surrounding  portions. 
Ovate.     Egg-shaped. 

Paleontology,    The  science  which  treats  of  fossil  remains. 
Paleozoic.    A  name  given  to  the  older  fossiliferous  rocks. 
Pecopteris,     A  genus  of  fossil  plants. 
Pentremites,    A  genus  of  fossil  Crinoidea,  the  bodies  of  which  resemble  petrified 

nuts. 
Petroleum,     Kock  oil;  a  liquid  hydro-carbon. 
Plastic  clay.     Soft,  tough  clay,  such  as  is  used  for  pottery. 
Platycrinus,     A  genus  of  fossil  Crinoidea. 
Platycera^.     A  genus  of  marine  univalve  shells. 
Pleurodictyum.     A  genus  of  fossil  corals.  (?) 
Pleurotomaria.     A  genus  of  marine  univalve  shells. 
PhiHipsastrea.     A  genus  of  fossil  corals. 
Pinna.     A  genus  of  marine  bivalve  shells. 
Poli/phemopsis.     A  genus  of  univalve  shells. 
Porocrinus,     A  genus  of  fossil  Crinoidea. 

Porphyry.     An  unstratified  or  igneous  rock,  containing  crystals  of  feld  spar. 
Polyzoa,     The  lowest  group  of  the  sub-kingdom   Mollusca.     The  same  as 

Bryozoa. 
Poteriocrinus.     A  genus  of  fossil  Crinoidea. 
Precipitate.     Substances  that,  having  been  dissolved  in  a  fluid,  form  a  solid  by 

chemical  combination,  and  fall  to  the  bottom  of  the  solution. 
Productus,     A  genus  of  extinct  marine  bivalve  shells. 
Pyrites,     A  compound  of  copper  or  iron  with  sulphur. 
Pyritiferous,     Containing  pyrites. 
Quartz.     A  simple  mineral  composed  of  pure  silex. 
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Qiiartzite.     Sandstone  that  has  been  changed,  by  metamorphic  action,  to  a  hard 
quartz  rock. 

Quaternary,    The  newest  of  the  geological  systems,  in  which  nearly  all  of  the 
organic  forms  belong  to  living  species. 

Radiata.     One  of  the  great  sab-kingdoms  into  which  the  animal  kingdom  is 
divided,  including  star  fishes,  corals,  crinoids,  etc. 

Eeceptaculitcs.     A  genus  of  fossil,  supposed  to  belong  to  the  Foraminifera. 

Retzia,     A  genus  of  fossil  bivalve  shells. 

Rkodocrinus.     A  genus  of  fossil  Crinoidea. 

RhyncJionella.     A  genus  of  marine  bivalve  shells. 

Saccharoidal.     Having  the  color  and  texture  of  loaf  sugar. 

SchizodiLs.     A  genus  of  fossil  bivalve  shells. 

Schoenastcr.     A  genus  of  fossil  star  fishes. 

Sedimentary  rocJcs,    Those  which  have  been  formed  of  materials  that  have  been 
thrown  down  from  a  state  of  suspension  in  water. 

Semi-coscinmm.     A  genus  of  fossil  Bryozoa. 

Septaria.     Lenticular  masses  of  clay,  impregnated  with  iron,  traversed  by  veins 
of  calcite  or  other  minerals.     (Turtle  stones.) 

Shale,     An  indurated  clay  or  sandstone,  in  thin  layers. 

SigiUaria,     A  genus  of  fossil  trees. 

Siliceous.     Composed  mainly  of  silex. 

Silicijied,     Changed  into  siliceous  material. 

Silurian.     One  of  the  older  systems  of  rocks. 

SpJi€no2)hyllnm,     A  genus  of  fossil  plants. 

Sphaio2X)terium.     A  genus  of  fossil  sponges. 

Spirifer.     Spiriferina.     Genera  of  fossil  marine  bivalve  shells. 

Stalactite.     A  rock  formed  by  the  dripping  of  water,  holding  lime  or  other 
mineral  in  solution,  from  the  roof  of  a  cavern  or  fissure  in  the  rock. 

Stalagmite.     Deposits  formed  at  the  bottom  of  a  cavern  or  fissure  by  the  drip- 
ping of  water  holding  lime  or  other  mineral  in  solution. 

Stigmaria.     Stem-like  plants,  often  traversing  the  under  clays  of  the  coal,  sup- 
posed to  be  the  roots  of  SigiUaria. 

Strata.     The  different  layejrs  of  a  rock  formation. 

Stratified.     Formed  in  regular  beds  or  layers. 

Streptelasma,     A  genus  of  fossil  corals. 

Stricklandia.     A  genus  of  fossil  marine  shells. 

Strike.     The  direction  of  the  line  of  bearing  of  the  strata j  which  is  always  at 
right  angles  to  the  prevailing  dip. 

Stromatopora.     A  genus  of  fossil  sponges.  (?) 

Synchronism.     Formed  at  the  same  time ;  of  the  same  age. 

Syringopora.     A  genus  of  fossil  corals. 
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Taxocnnus.     A  genus  of  fossil  Crinoidca. 

Talus.     Slope  of  broken  fragments  accumulated  at  the  foot  of  a  steep  rock. 

Tellinomi/a.     A  genus  of  marine  bivalve  shells. 

Tentacidites.    Little  tubular  fossils,  with  encircling  ring-like  ridges.    Affinities 

doubtful. 
TerehratuJa,    A  genus  of  marine  bivalve  shells. 

Tertiary  strata.    The  newest,  or  latest  formed,  of  the  great  systems  of  strati- 
fied rock  anterior  to  the  Quaternary. 
Testacea.    Molluscus  animals,  having  a  shelly  covering.    (Mollusca.) 
TJiermal  springs.     Springs  of  hot  water. 
Tliin  out.    Beds,  growing  gradually  and  constantly  thinner  in  one  direction, 

until  they  entirely  disappear,  are  said  to  thin  out  in  that  direction. 
Trap  rock.    Volcanic  rocks,  composed  of  feld  spar,  augite  and  horn  blende. 
Trenton  limestone.    A  division  of  the  Lower  Silurian  system. 
Trilohite.     An  extinct  order  of  animals,  of  which  the  body  b  three-lobed, 

belonging  to  the  class  Crustacea. 
Tropidoleptus.     A  genus  of  fossil  marine  shells. 
Tuffa,  calcareous.    A  deposit  of  lime  from  springs,  forming  a  porous  carbonate 

of  lime. 
Veins.    Cracks  in  the  rocks,  that  have  been  subsequently  filled  by  other  sub^ 

stances,  either  earthy  or  metallic. 
Zaphrentis.    A  genus  of  fossil  corals. 
Zeacrinus,     A  genus  of  fossil  Crinoidca. 
Zinc  blende.     Sulphuret  of  zinc. 
Zoophite.     An  animal,  like  the  coral  or  sponge,  that,  being  attached  to  the 

ground,  have  the  form  of  plants. 


ERRATA. 

Page  50, 15th  line  from  the  bottom,  and  page  69, 9th  line  fh>m  the  bottom,  for  ^'paleozlc**  read  *^aleozoic.** 

Page  61, 17th  line  from  the  top,  for  ^'Cochllodaa*'  read  **Chomatodas.** . 

Page  65, 8th  line  from  the  top,  for  **greatly"  read  *^orc  or  lc88.** 

Page  69, 5th  line  fh)m  the  top,  for  **foand"  read  "formed.** 

Pago  70, 10th  line  from  the  bottom,  for  **Le8lle'*  read  ^'Lesley.** 

Page  83, 8th  line  from  bottom,  and  page  88, 5th  line  from  bottom,  for  "homogenoas**  read  ^homogeneous." 

Page  98, 16th  line  from  the  top,  for  "goede**  read  •*geode.** 

Page  99,  bottom  line,  and  page  101, 15th  line  fh>m  the  top,  for  "P.  sub-rectam**  read  *T.  Infondibalam.** 

Page  115, 7th  line  fl*om  the  bottom,  for  ^^arfoces"  read  "surfaces.** 

Page  255, 9th  line  from  the  bottom,  for  "DeWltt  D.  Dougherty"  read  "DeWitt  C.  Dougherty.*' 

Lithograph  section  No.  1,  bottom  line,  for  "calclferious"  read  "calciferous.'* 
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